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Preface
Science belongs to everyone. It is everyone’s business.
These are the two messages that clearly emerge from the
World Conference on Science for the Twenty-first Century
which was held in Budapest in June 1999. Unless there
is a collective debate on the issues involved in science,
there will be no economically effective, socially equitable
or ecologically prudent development. Unless there is a
general commitment to making science ‘a shared asset
benefiting all peoples on a basis of solidarity’,’ there will
be no globalization with a human face.
We know, however, that billions of individuals are
being kept at a distance, or indeed excluded, from this
new worldwide social contract. In the first place, women.
I say ‘in the first place’ not only because of the numerical
importance of the phenomenon but also because of the
scale and complexity of the reasons for it. The Conference
was in that respect very explicit: women are not in a
minority. Throughout history and in all cultures, the
relationship between the sexes has been thought of in
terms of complementarity, according to the well-known
model whereby the place of men (gifted with reason) is
in the public sphere, while that of women (governed by
emotions) is in the private one. On the basis of that
perception, science, an area where reason and openness
to the world and to public debate hold sway, has been
one in which women have had great difficulty in asserting
themselves. Even though this outlook has been challenged
in many countries, at the legislative and institutional
levels in particular, it has nevertheless left lasting traces
in mentalities. The forums on ‘Women, science and
technology’ organized by UNESCO in 1998-1999 in
Latin America, Europe, Asia, the Mediterranean countries,
Africa and the Arab countries showed that in all countries,
1. Declaration on Science and the Use of Scientific Knowledge.
Annex I, paragraph 8.
albeit to varying degrees, participation by women in
scientific and technological development was still far
below that of men, especially in the fields of original
research and of decision-making related to science and
technology policies. On a worldwide scale, science — and
even more technology — is still a man’s business.
This situation is no longer acceptable. It is economically
unacceptable because of the waste of human resources
that it entails; it is humanly unacceptable since it prevents
half the population from taking part in building the
world; it is intellectually unacceptable as it deprives
scientific and technological research of ideas and methods,
in a word, of creativity. Furthermore, it mortgages the
future since it nullifies any prospect of a general mobilization
in support of science in the service of a lasting peace and
sustainable development.
This state of affairs must therefore change. At the
Budapest Conference, many delegations from Member
States, international governmental and non-governmental
organizations and scientific institutions demanded that
women should play their part in the scientific adventure
and, hence, in the future of the planet and its inhabitants.
Resolutions were adopted to this effect. A number of lines
of emphasis were proposed: first, to States, suggesting that
they incorporate the dimension of equality between men
and women into all national science and technology policies,
primarily science education but also research, scientific and
technological innovation, etc.; to the scientific community,
suggesting that women be unreservedly welcomed into its
laboratories and its institutions; to partners in development,
suggesting that they accord high priority in their cooperation
programmes to the scientific and technological training of
women; and to NGOs, suggesting that they help women,
especially in rural areas, to receive training adapted to the
times they live in.
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The UNESCO programmes on the promotion of
women in science and technology should be reoriented
to take account of the priorities identified by the Budapest
Conference, among which I would single out science
education for girls, statistics on science and technology
differentiated by sex, science policies and parity, information
for young people, scientists and decision-makers, and
communication between women scientists.
Humanity is made up of men and women. They share
the world and they must share in creating and managing
it. Awareness of this reality is now spreading far and wide
and is becoming, despite the difficulties encountered, a
great force for progress. The entry of women in large
numbers into the scientific sphere, a subject that was at
the heart of many of the debates during the World Conference
on Science, is one of the challenges that we must take up
in the decades ahead. May UNESCO, faithful to the
principles enshrined in its Constitution, and its partners,
therefore be enthusiastic and determined in their promotion
of this onward march of intelligence and generosity.
Federico Mayor
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Science: the gender issue
Lydia P. Makhubu
Vice Chancellor, University of Swaziland
On behalf of Third World Organization for Women in
Science, I am honoured to address this Plenary Session
of the World Conference on Science on the topic Science:
The Gender Issue.
I cannot presume to think that the ideas I shall present
here are original; they have been presented many times
before in many fora. What I will try to do will be to
highlight the tremendous developments in science during
the twentieth century and their impact on society. I will
also briefly analyze the social status and roles of women
and conclude that these have influenced the extent of
women’s participation in every sector of human activity,
including science.
The world is witnessing the close of a century of
tremendous achievements in science and of a proliferation
of technologies which have had a far-reaching impact on
every aspect of human life. There have been numerous
beneficial effects of science and technology, ranging from
large-scale industrialization of many countries to the
green-revolution; from the eradication of scourges that
for centuries had decimated whole populations in different
parts of world to the acquisition of greater understanding
of life’s processes and the state of the physical environment.
Advances in the medical sciences still deserve special
mention in spite of the current tragedy of HIV/AIDS
and the resurgence of tuberculosis which continues to
pose a daunting challenge to science and technology.
There have also sadly been many detrimental effects
accruing from the use of science and its products. Some
of these have been the manufacture and use of lethal
weapons of war which continue to threaten the very
existence of the human race, in spite of numerous
international conventions on disarmament; the manufacture
of mind-changing drugs which, while providing lucrative
trade to drug barons, has enormous implications for the
quality of life especially among youth; and environmental
degradation which is related to a considerable extent to
industrialization and other aspects of development.
On the other hand the emergence of information and
communication technologies has contributed immensely
to global communication and information dissemination,
linking individuals, countries and regions in a manner
never before possible. All the indications are that the
twenty-first century will see even greater global
interdependence but this will demand that countries
develop or consolidate their capacities for scientific
research and technological innovation. The consequences
will be the widening of the gap between the developed
and developing countries based on their state of scientific
and technological advancement, with almost complete
marginalization of the least developed countries with
poor capacities in these areas.
The area of the new technologies is indeed of particular
interest in the context of gender equality in science and
technology. Can this area accord women a special niche
in which they can be fully engaged in education, scientific
research and development?
While it is predicted that the twenty-first century will
be shaped by science and technology, issues such as respect
for human rights, gender equity and environmental
conservation, promise a future that will be more sensitive
to human concerns, a factor that will mitigate the strong
and overpowering demands of the scientific enterprise.
What is noteworthy, however, is the ‘dizzying speed’
at which scientific and technological changes occur,
leaving little time for reflecting on their effects on society
and on the appropriateness for human development of
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the paradigms that govern the practice of science. Ethical
issues which are linked to scientific research and
development often surface but soon become submerged
in the flurry of activities which are undertaken to maintain
the fast pace of research and innovation. It is also
noteworthy that in many parts of the developing world,
the tremendous scientific achievements, which are being
hailed as unprecedented in human history, have hardly
touched the lives of a large portion of society that still
faces debilitating poverty and deprivation, in stark contrast
to societies in the developed world.
In the context of the topic under discussion it is
important to pause and take note of some of the features
of science and technology which are relevant to issues of
gender and to the overall theme of science and society.
These features are:
l The Western model which leads scientific development
in all parts of the world is based on a Western world
view of science, emphasizing that science is a human
activity which is heavily influenced by cultural norms
and values, contemporary thought and philosophy.
l Science and technology, which have become major
influences of our times, remain male domains. Could
the under-representation of women, especially at the
leadership level of science, be attributed to the overall
social status of women which has created stereotypes
for the role of women in society?
At this stage I will present a brief background of the
evolution of the complex social perceptions of women’s
roles as an appropriate preface to suggestions on how to
address gender equity in science and technology.
Whether or not you believe in the existence of God, the
supreme being portrayed in different ways in different
religions, the divine delineation of male and female
functions permeates social organization throughout the
world and more importantly presents women as inferior
to men, physically and mentally. The biblical account of
creation depicts Adam created in the perfect image of
God, while Eve, the woman extracted from his rib cage,
is like a cutting from the perfect stem. It should be noted
that Eve was extracted from Adam’s chest and not from
his brain an act that might have given women a chance
to claim intellectual equality with men.
The belief in the superiority of men over women has
persisted for centuries even as societies evolved, adopting
new ideas and attitudes towards all aspects of human
activity. Wemple traces the factors which have influenced
the situation of women in Western society from the fifth
century and in her treatise points out that women were
expected to live under the authority of their fathers, if
single, and husbands, if married, thus according them
the status of a minor throughout their lives (Wemple,
1993). This is still prevalent in many societies, especially
in the developing world. The outcome of this social order
has been differential preparation of men and women to
assume their roles in society and their socialization to
accept these roles as necessary for social stability and
cohesion. This differential preparation even affected
curricula in formal education, where for decades girls
have been channelled to domestic sciences and boys to
subjects such as woodwork and metal work in anticipation
of their masculine roles (Plateau, 1995).
Women in society
The historical development of civilizations in Africa,
Asia, Arabia and Europe has common features with respect
to the social status and roles of women. This is evident
in the diverse cultures that richly endow the world and
is nowhere more clearly stated than in the great world
religions and mythologies. In almost all cultures there is
an underlying assumption which is very ably expressed
by Lerner (1993):
Men and women are essentially different creatures, not only in their
biological equipment, but in their needs, capacities and functions. Men
and women also differ in the way they were created and in the social
functions assigned to them by God.
This gender-based approach to education persists to
the present day in many parts of the world where curricula
for girls de-emphasize the physical sciences. Although
this has changed significantly in many countries, it has
been pointed out that the approach to teaching science
has little regard for the preparation of girls for careers in
science (Plateau, 1995). This is unfortunate because
science and technology have been termed ‘engines of
social and economic change, so it is essential that women
be well grounded in these areas in order to enhance their
roles as mothers, social educators and transmitters of
ideas from generation to generation. The renowned
African scholar Ali Mazrul refers to the promotion of
women’s participation in science as the ‘androgynization
of science’, and sees this as a crucial strategy for giving
science and technology both male and female characteristics
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after generations of masculine-basis. He adds that when
more women become involved in science, the culture of
science will not only influence their lives but also the
lives of their children and of society in general. This he
says is an ‘important prediction for true sustainable
development’ (Mazrui, 1999).
The contribution of the United Nations to the
promot ion  of  women in  deve lopment  mus t  be
acknowledged. The United Nations has spearheaded a
global debate on the role of women for decades, the latest
being the United Nations Conference on Women held
in Beijing, China, in 1995. There now exists a world-
wide awareness of gender issues which nevertheless remain
a vital concern for humanity.
In examining the topic before us therefore it is crucial
to keep in full view the strong social and cultural traditions
which have laid a foundation for the determination of
women’s status in society. This awareness must form the
frame on which strategies to achieve gender equality in
science and technology must be formulated. Some questions
have been asked: Is it realistic to expect gender equality
in the light of history and the sociocultural norms which
continue to haunt the minds of both men and women
even on the eve of the twenty-first century? Has the social
hierarchy which places men above women influenced
potential involvement of women in science? Since science
as currently practised leans heavily on Western social
values and norms, could the situation of women in science
have been different if scientific development had not
been so closely aligned with Western norms and values?
Why is it important that women be afforded equal
opportunities to practise science alongside men? Is the
scientific enterprise poorer without the full involvement
of women scientists as an essential human resource?
Could greater participation of women in science influence
the international scientific agenda towards scientific
applications that address basic human necessities (Makhubu,
1993)?
I will very briefly present relevant aspects of the history
of science.
A brief history of science
A well-documented account by Wertheim on the history
of physics is rich with illustrations of the masculine
character of science and the almost total marginalization
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of women for nearly two thousand years of important
scientific research on the origin of the universe (Wertheim,
1997). She recalls the work of physicists in which a strong
link between physics and religion is reflected, when
distinguished scientists grappled with theories to explain
the existence or possible existence of a creator of the
universe. From Pythagoras through Isaac Newton to
Einstein and Abdus Salam, the science-religion nexus is
clearly evident and is said by many to be one of the
strongest inhibitors of women’s progress in science.
Wertheim goes on to assert that this religion-science
nexus rests on the old belief that women are ‘cast on the
side of the material, the bodily and the earthly’ while
men have been ‘cast on the side of the spiritual, the
intellectual and heavenly’. Femaleness is associated with
the ‘physical, the personal and the domestic’, while
‘maleness with psychic transcendence’ and hence males
are more inclined towards the mathematically based
sciences. She concludes that it is not surprising that when
women did finally enter the sciences, they selected the
life sciences while the mathematically based sciences,
especially physics, remain a male domain to the present
day (Wertheim, 1997).
This observation is illustrated by data obtained from
graduation lists in America in 1991 and 1992. The
majority of women graduating from the sciences came
from the biological life sciences and the social sciences.
This observation compares well with the disciplinary
choices of members of the Third World Organization
for Women in Science (TWOWS) where women scientists
of the Third World show a definite inclination towards
the life sciences. Similarly, in the TWOWS African
membership the majority is found in the biological,
medical and veterinary sciences. Further illustration of
this trend is shown in data obtained in India and Venezuela.
This inclination towards the life sciences is also
indicated by women Nobel Laureates. Of the 11 Nobel
prizes won by women since 1901, 2 are in Physics, 3 in
Chemistry and 6 in Medicine, clearly in favour of the
life sciences.
While in countries like Venezuela the gap in numbers
between men and women in science is not large, an area
of general concern is the paucity of women at the scientific
leadership level of academic and research institutions
where policies that guide the practice of science are
formulated.
Data obtained from selected universities in Africa and
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the Middle East show that the percentage of women at
the professorial level is very small.
In order to get to the top, many of the pioneer women
scientists had to overcome numerous hurdles, ranging
from outright rejection in scientific institutions to open
discrimination in appointments. The male scientific
communities could not accept them as equal partners
and colleagues who could contribute to the advancement
of science as well as men. They were seen as potential
liabilities who could withdraw anytime from teaching,
research and other scientific activities in order to get
married and raise children. For many women a scientific
career has meant a choice between marriage, motherhood
and science. Should women have to face this choice? Can
women be wives, mothers and scientists at the same time?
Women: leading from strength
(AAAS, 1993)
From the data presented there can be no doubt that women
show definite strength in the life sciences in almost all
parts of the world. This female inclination towards the
life sciences must be considered a strength in the context
of many developing country concerns. The use of natural
resources, health, food production, nutrition and education
are all areas in which women from all walks of life have
been intimately engaged over centuries. Can this modem
scientific strength be combined with the traditional
involvement and accumulated wisdom to produce a plan
of action in which women can offer unique leadership in
science for the benefit of humankind, focusing on the
use of science and technology to alleviate human suffering,
poverty and deprivation (Makhubu 1997)? Can women
lead from strength? How is this feminine strength represented
in the new and emerging technologies, especially
biotechnology, which are shaping the future of human-
kind? These questions were posed in a symposium entitled
Science in Africa Women Leading from Strength organized
by the American Association for the Advancement of
Science in 1993. Women, the traditional educators and
transmitters of cultural values, must be in the vanguard
of the integration of science and culture, of science
education, of research and development policy making,
and in the creation of a vision for the twenty-first century
in which human needs will form the focus for scientific
and technological development endeavours.
Proposed interventions
Ladies and Gentlemen the preceding discussion has
attempted to highlight sociocultural reasons for gender
imbalances and presented statistics which indicate that
while progress has been made in training women in the
sciences, much more remains to be done. It has also
highlighted what may be perceived as women’s natural
inclination, the life sciences — a strength to enable women
to contribute to the use of science for the benefit of
humankind.
I now wish to examine a number of interventions
designed to address gender imbalances; they are examined
on the basis of target groups. The examples which will
be mentioned are taken from the developing world, in
particular the continent of Africa.
The scientific community
For any cause to succeed, there must be strong advocates
who are driven by conviction to advance well reasoned
arguments for change. These must be men and women
scientists who are convinced that paradigm shifts are
necessary in order to enable women to contribute to
scientific and technological development. Such shifts
must first and foremost acknowledge that women perform
social roles which are fundamental to human development
and yet have a potential to use these roles to infuse a
humane character into science and technology, making
them more responsive to human needs. Collaboration
between natural and social scientists is strongly advocated
in order to facilitate addressing the social issues relevant
to the use of science.
There are several women’s organizations which could
take a lead in this respect, avoiding at all cost creating
fora for women to talk to themselves. The Third World
Organization for Women in Science (TWOWS) has a
membership of nearly 2,000 women scientists from all
parts of the developing world. These women, who have
diverse experiences functioning as women in their cultural
settings, could provide discussion papers to address the
questions posed above. But TWOWS must be joined by
organizations such as the Third World Academy of
Sciences, UNESCO, ICSU, and others representing
different parts of the world, men and women working
together to provide ideas on how women’s potential could
be developed and tapped without removing them from
their social roles which are so fundamental to human
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existence. A shift in the paradigms governing the practice
of science is necessary to promote greater involvement
of women in science.
Confronting gender stereotyping in
education
One of the greatest obstacles to women’s progress in many
parts of the world are inadequate opportunities for
education. It is reported that at the present moment one
out of three women in the world is illiterate, that fewer
girls attend school than boys, etc. It has also been established
that within the classroom, especially during science
lessons, boys receive more attention from the teachers
and are offered more opportunities for hands-on practical
work, while girls are almost ignored, reinforcing the
stereotype that science is a boy’s subject. Textbooks often
depict boys as the key figures in science and technology,
and although change is taking place in this area, the
whole exercise needs much more attention.
Many interventions have been suggested to combat
the stereotyping of the science curriculum. The Female
Education in Mathematics and Science in Africa (FEMSA)
is a project of the Association for the Development of
Education in Africa (ADEA) Working Group on Female
Participation (WGFP), of which the Rockefeller Foundation
is the lead agency. The Forum for African Women
Educationalists (FAWE), which is based in Nairobi,
Kenya is hosting FEMSA, which is spreading throughout
the African continent.
The main goal of FEMSA is to promote the
participation and performance of girls in science,
mathematics and technology (SMT) subjects at primary
and secondary schools by mounting in class interventions
during science and mathematics lessons The interviews
with male and female teachers and their students reveal
well-entrenched social attitudes towards girls’ study of
science which must be addressed if girls are to have
confidence to study science. Similar programs are organized
in different parts of the world, and all aim to address the
problems of gender stereotyping in science and technology.
Building confidence in young girls to
pursue scientific careers
Several countries have organized ‘science clinics’ for girls
where female high school students have spent time in
camps doing hands-on projects, interacting with well-
known female scientists — their role models — and generally
Women, science and technology: towards a new development?
being inspired to believe in their capabilities to study
science. Such clinics have been organized in Botswana
and Ghana, where the current holder of the UNESCO
Chair in Science and Technology for Women in Africa,
Professor Aba Andam of the University of Science and
Technology, Kumasi, is concentrating on this activity.
This project has now been extended to several African
countries in order to help teachers and students, curriculum
designers, career guidance teachers and counsellors
confront gender stereotyping in science and mathematics.
This is another intervention that addresses the fundamental
problem of lack of confidence to study science among
girls.
These two interventions require persistence by the
scientific community, both men and women, and should
be viewed as long-term projects which are essential for
confronting basic attitudes towards girls and women in
science.
Promoting post-graduate training
of women to the Ph.D level
While it is noted that there are generally fewer women
science undergraduates than men in many countries, it is
evident that there are even fewer who proceed for post
graduate training to the PhD level. One of the reasons
advanced to explain this situation is the fact that many
women get married and start raising families soon after
obtaining the first degree. For many, especially in some
developing countries, where post-graduate training is
undertaken abroad for stretches of 3-5 years, it proves very
difficult to leave the family to pursue higher level training.
The female scientists may, once again, have to make a choice
between family and career. Many choose the family in
accordance with social expectations. One of the interventions
offered by the Third World Organization for Women in
Science (TWOWS), beginning in 1998, under the sponsorship
of SAREC, involves giving grants to women M.Sc. holders
in sub-Saharan Africa to embark on sandwich-type PhD’s
at centres of excellence in the South. This type of program
should assist women to pursue higher degrees without
parting them from their families for prolonged periods of
time. This program acknowledges that women have important
roles to play as mothers and wives and need special support
to develop as scientists and academics. The strengthening
of post-graduate training in science and technology in the
South is important in encouraging more women to pursue
higher level studies close to home.
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Strengthening women’s research output
in universities and research institutions
In order to achieve upward mobility in universities and
research institutions, one has to produce a number of
quality publications, for these are the determinants of
promotion to higher ranks and leadership.
One of the interventions which has been proposed is
the strengthening of research collaboration among women
to create groups that can tackle sizeable research projects
and can continue to work even if one member has been
slowed down by family responsibilities. Thus joint projects
and joint publications are considered important means
of facilitating women’s upward mobility under current
practices in scientific institutions and universities. A
network of this kind called the Women in Science Network
in Africa (WISTAN) has been formed by the UNESCO
Chair holder at the University of Swaziland under the
sponsorship of the Association of African Universities,
UNESCO and the Rockefeller Foundation. Such networks
could encourage women to form research support groups
to enable them to research and publish regularly,
Promoting public understanding of
science as an activity closely aligned to
women’s activities
The female inclination towards the live sciences has been
said to reflect women traditional roles as mothers,
environmentalists and health workers. Although women
perform these ‘scientific activities’ everyday, they themselves
and society at large still regard science as a male domain.
A project by the UNESCO chair in Swaziland involving
primary pupils and teachers, rural women and university
lecturers in science has selected ‘water’ as the theme for
discussion and demonstration of the ‘scientific’ nature
of women’s work. Similar projects elsewhere designed to
highlight women as ‘scientists’ on a daily basis are important
for bringing science closer to society. They are also
important in promoting the relationship between science
and culture, especially in those developing countries
where science and culture stand apart.
These interventions are suggested as means to strengthen
and build women’s scientific capacities and also create
an international environment in which women will engage
in scientific pursuits and still discharge their fundamental
social responsibilities.
I conclude on a somewhat personal note. Throughout
my academic training and subsequent experience in the
world of science and university administration three
convictions have increasingly shaped my own paradigm:
l that women are well able to hold their own in the ‘man’s
world’ of science and technology, and that they have
a unique dimension to lend to the scientific enterprise;
l that great potential is being lost by failure to encourage
more women to enter the world of scientific exploration;
l that subsequent generations will judge us, the scientific
community, on our ability to use science to benefit the
poorest, most disadvantaged sectors of society.
These are crucial issues which we must address. We have
to consider afresh the role of women in the scientific
enterprise, to think it out again from the beginning. We
must secure for women an entirely new value and
significance and we cannot do that unless women
themselves are allowed to have a say in determining what
that value should be. Only when we listen to the opinions
of the disadvantaged will be able to serve the interests
of humanity as a whole. An equitable partnership of men
and women scientists can surely achieve that goal.
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Statement
Science and women: a new commitment
We, the representatives of the ‘Women, Science and
Technology’ fora held on the initiative and with the
backing of UNESCO in the various regions of the world
(Latin America, Europe, Asia-Pacific, Africa, Mediterranean
Basin and Arab countries), and which brought together
over 1500 experts in science and technology:
Welcome the innovative step taken by UNESCO in
preparing the World Conference on Science for the
Twenty-first Century: a New Commitment, and welcome
the Draft Declaration on Science and the Use of Scientific
Knowledge, and the Draft Science Agenda — Framework
for Action;
Fully adhere to the Draft Agenda’s proposal that
‘a new relationship needs to be built between those
who create and use scientific knowledge, those who
support and finance it, and those who are concerned
with its applications and impacts’, i.e., the defining of
a new social contract for science placed at the service
of humanity;
Wish to add to the debate a few comments on this major
proposal, which will determine the future of science
for the twenty-first century.
A new commitment?
The Conference proposes taking on a new commitment.
We would like to explain what this commitment means
to us and in what respect it must be ‘new’.
We are convinced that it does not entail a mere linking
of the various components of society, namely ‘governments
and parliaments, scientists and engineers, teachers,
industry, the media, international organizations and
components of civilian life’, which are now too loosely
inter-connected to be able to manage jointly the planet.
We need to go further in our analysis and recognise that
the rank assigned to human beings in each of these
categories has traditionally been, and still is, based on
their sex, leading consequently most often to the
marginalization of women.
Being male or female is not just one ‘characteristic’
among others, such as age, skin colour, social class, or
cultural milieu. ‘Women are half of the heavens’, says a
Chinese proverb strongly emphasised at the Fourth
World Conference on Women held in Beijing, 1995.
They represent half of humanity, not only in number,
but also as an integral part of ‘the human being’, along
with men. Humanity is, in effect, ‘man and woman’,
one and dual.
Let it be said once and for all: women are not a
minority. The demand for social equality between men
and women cannot be assimilated with a request made
by a minority, a claim submitted by an underprivileged
or marginal population. It underlies all of human
production; it concerns all the strata of the population,
and thereby represents the prerequisite vital to the
implementation of a true social contract.
Why does this concern
science?
The Women, Science and Technology fora held in all
the regions of the world showed that men and women
generally do not have the same approach to science and
technology, or the same expectations, mainly for historic
and cultural reasons, and that they do not face the same
obstacles in order to access and participate in these fields.
They do not have the same responsibilities in these fields
and do not wield the same power.
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In spite of the important differences observed from
one region or country to the next, the Fora identified a
large number of similar problems and proposed common
strategies. Most notably, they indicated:
l a constant imbalance between the sexes concerning
access to scientific and technological education, formal
and informal, especially in certain sectors and at the
highest university levels;
 a lesser participation of women in insti tutions
(universities, research institutes, industries, decision-
making centres), especially in positions of responsibility,
in management and in higher education;
l the existence of implicit and explicit institutional and
cultural barriers that prevent women from progressing
in careers in higher education, research and engineering;
l a devaluation and appropriation of the indigenous and
traditional techniques and know-how acquired by
women;
l a lack of knowledge regarding the negative impact
which the new technology, especially biotechnologies,
can have on the lives of women, on their health and
on their economic and social roles;
l the absence, on the regional, national and international
levels, of comprehensible, comparable ‘sex-disaggregated’
data on women’s place in scientific and technological
activities;
l insufficient publication of the conclusions of research
carried out on differences between the sexes in these
fields.
The Fora underlined how taking women into account
could have an impact on the scientific community, as
well as on society in general, especially:
l an increase in the country’s scientific potential, at all
levels,  with major repercussions on economic
development;
l a greater diversity in defining scientific know-how and
promoting innovation;
l a more equitable and more judicious distribution of
the ‘social fallout’ from science;
l the formulation of new ethical standards regarding
science and technology.
All the Fora strongly recommended that the governments,
international organizations, the scientific community
and other actors concerned implement policies and
measures that guarantee equality between the sexes
regarding access to information, training and participation
in science and technology.
To admit that inequality exists, to search for its causes,
to measure the socio-economic impact of such inequality
and to take the necessary political measures means in
fact to enrich science by using all creative forces, and to
improve the quality of life by taking into consideration
the needs of all. It also means creating world-wide the
conditions that are necessary in order to achieve sustainable
human development. It may also mean adopting a new
understanding of society and of science.
For further information, please contact:
r.clair@unesco.org
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Women, science and technology in
Latin America: diagnoses and strategies
Bariloche (Argentina),
21-23 October 1998
Context
The regional forum UNESCO, Women, Science and
Technology in Latin America, was held in Bariloche
(Argentina) from 21 to 23 October 1998. It was co-
organized by UNESCO and the Secretary of Science and
Technology of the Ministry of Culture and Education
through the Argentine Technological Fund (FONTAR).
Approximately 250 participants from 17 Latin American
and Caribbean countries (Argentina, Bolivia, Brazil,
Colombia, Costa Rica, Cuba, Chile, Ecuador, Guatemala,
Mexico, Panama, Paraguay, Peru, Puerto Rico, Dominican
Republic, Uruguay and Venezuela) met at the Forum.
They were joined by representatives of international
organizations (UNIFEM, UNDP) and regional ones
(OAS, OREALC-UNESCO, ECLAC, IDB).
UNESCO was represented by Albert Sasson, delegate
of the Director-General, Renée Clair, Co-ordinator of
the Women’s Program, and Francisco José Lacayo Parajón,
Director of UNESCO in Uruguay (ORCYT). The
TWOWS (Third World Organization of Women in
Science) was represented by its Vice-President, Ana Maria
Cetto. The Argentine Government was represented by
Juan Carlos Bello, Secretary of Science and Technology,
Mario Mariscotti, President of the Executive Board of
the National Agency of Scientific and Technological
Promotion, and Marta Borda, General Director of
FONTAR and General Co-ordinator of the Forum,
among other officials. Gloria Bonder was responsible for
the scientific co-ordination of the Forum.
Among the other participants were governmental
officials, policy makers, legislators, researchers, professors,
communicators, entrepreneurs and NGO representatives,
working in academic institutions, governmental and
private institutions and NGOs. Many of them were
members of regional and international networks in science
and technology.
The Forum was declared of regional interest by the
Organization of American States (OAS), of national
interest by the National Government, of parliamentary
interest by the National Congress and of provincial interest
by the Legislature of the Province of Rio Negro. Besides,
it received the auspices of the OAS, OEI (Organization
of Ibero-American States on Education, Science and
Culture) and UNIFEM (United Nations Development
Fund for Women). For its organization the Forum counted
on the valuable support of the national and regional
Scientific Committee and of the TWOWS, through its
Vice-President.
The debates developed around seven central areas of
particular relevance to Latin America. Renowned specialists,
respecting a regional and sectoral equilibrium, addressed
these issues. Out of each panel came forth a series of
recommendations and proposals, which received consensus
at the end of the meeting and represent the basis of this
document. The titles of the panels were:
l Women’s professional paths in the scientific and
technological fields.
l Educating women on science and technology: do we
need a new pedagogy?
l Women and new information and communication
technologies in a globalized context.
l Technological innovation: in what direction? Bridges
between entrepreneurs and researchers.
l Progresses in biotechnology: the ethical frontiers.
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l Women’s relationship with scientific and technologic
transformations: a different viewpoint?
l Promotion-policies and programs.
It is worth mentioning the campaign Young women as
Protagonists of Twenty-first Century Science and
Technology, which was a complementary activity of the
Forum. Thanks to the co-operation of the business sector
and universities, it gathered 30 women of different
Argentine provinces and some Latin American countries.
Its general objectives were to analyze specific issues
affecting young women as students and future professionals
in science and technology, and to inform them about
the progress made regarding women’s rights and
participation in order to optimize their performance in
the public and private spheres. Lastly, an inter-generational
dialogue was held with the adult Latin American scientists
to favour interchange, generate co-operation between
both groups and promote the integration of young
women’s perspectives in the Forum.
Forum objectives
l To establish diagnoses, priorities and strategies at
regional levels to strengthen women’s participation in
scientific and technological development.
l To set up the basis for a Regional Plan of Action to
sensit ize and mobilize governments,  scientific
communities, and the society in general towards the
implementation of strategies and proposals that ensure
gender equity in science and technology,
l To elaborate conclusions and recommendations for the
UNESCO/ICSU World Conference on Science: a New
Commitment (Budapest, June 1999).
Conclusions
The accelerated scientific and technological progress
characteristic of the twentieth century is now facing a
crucial challenge: to contribute to a sustainable, equitable
and integral human development based on equal gender
opportunities, recognition of cultural and ethnic diversity,
environmental protection, reinforcement of democracy
and the satisfaction of national and regional growth
needs. However, this goal is still far from being attained.
It is necessary to undertake a collective effort to raise
awareness and articulate the different community sectors
so that science and technology can develop its full potential
by assuming a deep commitment to the welfare of
humankind.
It is crucial to recognize that as the century winds-
up the world scenario is rather distressing. The globalization
of economy and communication goes along with growing
inequities in the distribution of goods and resources.
There is an increased segmentation and exclusion of
certain countries as well as of population sectors, a
progressive environmental degradation, persistent armed
conflicts and an outgrowth of different sorts of
fundamentalism.
In this context, it is important to bear in mind that
Latin America is one of the most inequitable regions as
to resource distribution. At the same time, it confronts
substantial problems to reach the desirable growth and
distribution levels to bridge historical lags and prevent
new and alarming disparities. Its scientific and technological
development is not homogeneous; it takes on diverse
paces and scopes contingent upon the specific country’s
economic, cultural and political factors. This situation
requires active capacity building policies and greater co-
operation and interchange among countries to build a
creative and autonomous scientific-technological
community able to attain significant achievements for
the whole region.
During the debate on the future of science and
technology, it became clear that these social practices are
not ‘neutral’, but are influenced by values and power
issues, and thus can contribute to an unfair social order.
It is also important to question certain disciplinary
pigeonholes and divisions based on stereotypes such as
the one on ‘soft’ and ‘hard’ sciences, which have hindered
interchange and the development of broader and more
sensitive approaches to grasp the complexity of phenomena.
It is necessary to guarantee that policies on science
and technology consolidate as long-term state policies,
generated by consensus, autonomous of clientelistic
governmental interests and relatively independent of free
market demands. This requires the further allocation of
resources, the implementation of more democratic and
efficient management models, and the articulation of
educational policies at all levels, especially in higher
education.
In this overall context and beyond country differences,
the situation of women involved in science and technology
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in the region has common traits.  Although their
participation has increased, they are still concentrated
in certain areas and underrepresented in others. They
are facing specific obstacles and difficulties in their
professional lives related so much to intrinsic institutional
factors associated to models and practices as to sociocultural
conditionings that limit their full development. One of
the most noticeable is the persistent delegation of the
traditional roles of housekeepers and family caretakers.
As a result, situations of labour and salary discrimination
persist. This becomes evident in their access to low
hierarchical posts and their infrequent presence at decision-
making levels.
This is why the adoption of measures to promote
women’s incorporation into this field, the empowerment
of those already involved in it, and the raising of awareness
of their situation as a group, cannot be delayed. This is
justified by principles of legitimate social equity, as well
as by the urgent need to integrate women’s perspectives,
knowledge and attitudes in the construction of inclusive
scientific and technological paradigms enriched by diversity
and committed to achieving a real social integration.
In this line, it is regarded as indispensable to:
l concur that the freedom of thought of the scientific
communi ty  should  not  co l l ide  wi th  i t s  soc ia l
responsibility, affirming its right to influence on decisions
regarding priorities, resources and management of
national scientific policy;
l uphold that all sectors of society have the right to
intervene in the establishment of priorities and ethical
frameworks for a scientific and technological development
respectful of human dignity and world biosafety;
l encourage the creation of multi- ,  inter-  and
transdisciplinary approaches to be able to comprehend
human issues in all of their diversity;
l reclaim, value and protect traditional knowledge and
practices of the so-called minorities (women, indigenous
and rural communities, etc.) of Latin America and the
Caribbean denouncing illegitimate appropriation of
such knowledge;
0 implement all necessary measures to guarantee equal
gender opportunities in the different scientific and
technological settings;
l reject and condemn technological reproduction of
human beings that could threaten human dignity,
biosafety or the integrity of the individuals involved
or generated through these processes;
l affirm that women’s contribution in the scientific and
technological fields is essential to achieve a sustainable
and egalitarian human development and to contribute
to world peace. This is why the Forum Women, Science
and Technology in Latin America and the Caribbean
demands that national, regional and international
organizations commit to implement its recommendations.
Strategies
Gender equity in professional
development
Basis for action
Promote the development of policies, including positive
action measures, to foster equitable participation of
women in all areas and levels related to science and
technology assuring their full professional development.
Priority actions
l Assigning grants and subsidies to women for:
- graduate and post-graduate studies (with no age
limit);
- professional re-incorporation (women over 35 years
old);
- research projects particularly in traditionally masculine
fields.
l Establishing shares and other mechanisms to ensure
equal women’s participation in:
- hierarchical posts in science and technology institutions:
- congresses, scientific events, evaluation committees,
editorial councils of specialized publications, etc.
l Carrying out studies on the working environment, the
organization of scientific work and the approach of
both genders to the production of knowledge with a
view to promoting women-friendly working climates.
l Encouraging science and technology institutions to
offer child-care facilities.
l Stimulating the creation of networks, bulletins (electronic
and printed) and working teams of scientific women
at national and regional levels, apart from supporting
the ones already functioning.
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Education for science and technology
Basis for action
Promote quality scientific and technological education
(formal and non-formal) that would integrate gender
perspective and reflect the reality and needs of Latin
American societies. This should be made possible through
curricular and methodological reforms, teacher training
programs, research projects and assessment measures.
Encourage flexible and innovative educational practices
that articulate scientific and technological discoveries
with daily life and community issues, promoting self-
esteem and pleasure in dealing with science, avoiding
stereotypes, and encouraging an active and creative attitude
towards science and technology.
Priority Actions
l Ensuring access and attendance of girls and women at
all levels and areas of the educational system, particularly
in the fields of science and technology.
l Implementing teacher-training programs to facilitate
permanent update on science and technology and to
raise awareness on gender equity.
l Carrying out activities for students and teachers to
promote the use of new information and communication
technologies, including the development of skills to
critically analyze its contents, values and uses.
l Sensitizing and training vocational counsellors on the
importance of motivating girls and young women to
study science and technology.
l Monitoring didactic material and educational processes
to determine the presence of discriminatory stereotypes.
l Carrying out research and proposing actions based on
its findings regarding:
- the concepts and practices in relation to science and
technology transmitted by educational institutions,
and their gender bias;
- the direct and indirect mechanisms of gender
discrimination in science and technology courses;
- knowledge, values and motivations of women in the
field of science and technology.
l Providing national and regional grants and other
incentives to young women to undertake graduate
studies in areas of science and technology in which
women are a minority,
0 Implementing tutorial programs for young women
guided by trained researchers.
l Fostering the articulation of the education sector with
science and technology organisms and the productive
sector.
l Designing and implementing virtual, distance-learning
programs at regional and national levels on issues of
special concern to women.
l Carrying out campaigns aimed at the educational
community to promote a new image of science and
technology spurring women’s interest.
Use of new technologies to strengthen
women’s social position
Basis for action
Facilitate the access of women of all social sectors to the
new information and communication technologies, in
a framework of respect for cultural diversity and prioritizing
local and regional needs. Encourage the use of the Spanish
language to disseminate information.
Priority actions
l Creating databases of research projects and education,
training and working possibilities for women.
l Designing and maintaining electronic networks for
interchange and co-operation among women.
l Sensitizing mass media to:
- disseminate new scientific and technological discoveries
and developments, considering their social and ethical
dimensions;
- sensitize society on the importance of participating
in ethic and strategic decision-making processes in
the field of science and technology;
- communicate scientific women’s discoveries and
achievements;
- prevent the dissemination of sexist images and messages.
Relationship between science,
technology and the productive sectors
Basis for action
Facilitate connections among female researchers,
businesswomen, political leaders, and representatives of
NGOs and grass-roots organizations to elaborate common
strategies for improving production through the utilization
of scientific and technological knowledge, with a view
to addressing national and regional development needs
and improving women’s life quality.
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Priority actions
l Developing awareness and training activities on gender
for businesswomen.
l Creating databases of projects and opportunities for
women through Internet.
l Facilitating the access of micro-entrepreneur women
to financial assistance, adopting mechanisms such as
‘quotas’ and the simplification of procedures and
requirements.
l Offering training courses to businesswomen on new
technologies, leadership, management and other issues
that would empower them and stimulate their capacity
to innovate.
l Establishing agreements between women-managed
companies and research and development centres.
l Fostering and supporting the organization and association
of businesswomen.
l Stimulating business associations to incorporate the
gender perspective into their policies.
Developments in biotechnology
Basis for action
Establish an ethic multi- and transdisciplinary conceptual
framework ensuring that the scientific and technological
knowledge contributes to the preservation of human
dignity and biosafety.
Priority actions
l Disseminating biotechnological development spurring
debate in different sectors of society, with special
consideration of its impact on the lives of women and
men.
l Promoting local, regional and international actions to
identify natural resources, their genomic conservation
and legal protection.
l Supporting the unpatentable character of genomic
diversity and taking it as a universal value.
l Promoting awareness of the value of microbial genetic
resources, animals and plants of the region and promoting
local, regional and international actions aimed at their
identification, conservation and protection.
Policies and programs at regional and
national levels
Basis for action
l Stimulate Latin American states to implement policies
on science and technology that would contribute to a
sustainable social and economic development in a
framework of pluralism, social justice, recognition of
biodiversity and non-discrimination.
l Promote the commitment of all Latin American and
Caribbean governments and of regional and international
organizations to mainstream a gender perspective in
all policies and programs on science and technology.
l Monitor the dynamics of science and technology in
Latin America and the Caribbean to evaluate the
achievement of the above objectives.
Priority actions
Regional level
l Spurring debate and generating consensus to mainstream
gender perspective in all programs and projects in science
and technology so as to ensure quality, cultural pertinence
and social relevance of policies.
l Stimulating the adoption of measures to regulate ethical
aspects of production and application of scientific and
technological knowledge such as laws, ethical professional
codes, etc.
l Elaborating methodological criteria to produce indicators
and statistical information comparable among countries,
disaggregated by sex and easily accessible.
l Stimulating the establishment of horizontal co-
operation agreements and networks between science
and technology organizations, universities, non-
governmental entrepreneurial organizations of the
different countries to:
- strengthen Latin American scientific communities,
paying special attention to equal participation of
women in all spheres and decision levels;
- promote the production of comparative studies and
publications addressing women’s priorities in the
region;
- develop training programs and activities, apprenticeships
and other forms of interchange between scientific
women and young students of science and technology;
- stimulate the creation of networks of scientific women
in the context of sub-regional or regional integration
agreements;
23
Optical Character Recognition (OCR) document. WARNING! Spelling errors might subsist. In order to access
to the original document in image form, click on "Original" button on 1st page.
Women, Science and Technology: Towards a new development?
- create a database with information on scientific
women of Latin America and the Caribbean and
disseminate it through all available means.
National level
l Committing national governments to design long-term
policies on science and technology that would mainstream
the equal gender perspective, ensuring its financial and
technical sustainability.
l Designing and implementing systems to evaluate policies,
programs and projects on science and technology,
articulating social relevance and cultural pertinence
with gender equity,
l Ensuring that national systems of scientific and
technological information elaborate indicators and
collect relevant data on the different levels of participation
of men and women.
l Stimulating science and technology institutions (i.e.
ranking, awards, etc.) to ensure equitable presence of
women in all areas and decision-making levels and
incorporate gender equity in their plans and projects.
l Supporting women’s participation in training programs
on planning and policy management in science and
technology.
l Assuring equal gender participation in evaluation
committees, scientific commissions, and other decision-
making processes. Creating and updating data banks
of Latin American women researchers to facilitate their
participation in such instances.
l Carrying out campaigns and other sensitization activities
using different means (including mass media) directed
to all sectors of the society to:
- favour increased public visibility of scientific women;
- support equal rights and duties between men and
women in the public and private arenas (work, politics,
child-rearing, housework, etc.);
- promote increased awareness on the value of natural
resources of the region.
l Urging scientific and entrepreneurial societies to promote
equal opportunities between male and female members.
For further information, please contact
foromujer@mail.agencia.secyt.gov.ar
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Women in science — quality and equality
Conditions for sustainable human
development
Bled (Slovenia)
5-7 November 1998
The present European Regional Conference convened
by the UNESCO National Commission of Slovenia
constituted an innovative forum of discussion for an in-
depth and creative approach to one of the decisive problems
in our world today: the future commitment of science
from a gender perspective.
Within the overall framework of achieving the
UNESCO goal of equal partnership between men and
women in all areas of human development and in the
fields of science and technology, the Conference posed
as its ultimate objective the achievement of equality for
women and the integration of a gender perspective into
the sciences. In the context of the European region, the
participants addressed the issue of women in the sciences
and examined the obstacles that still prevent equal
involvement of women and men in scientific work and
careers. Within a culture that envisions an egalitarian
model of human development, participants explored and
proposed actions and strategies targeted toward a gender
understanding of scientific knowledge, the role of women
in science and the transferral of scientific knowledge to
women and men within the framework of a sustainable
society. The examination of knowledge and its links to
cultural values, sustainable development and the
mobilisation of human creative potential were identified
as key issues to be addressed in the discussion of quality
and equality and its implications for the future. This
ambitious agenda addressed the complexity and diversity
of the problématique of women in science and a gender
understanding of the sciences.
Gender mainstreaming was one of the underlying
features of this Conference, which provided a unique
forum by supplying a platform for creative interaction
and exchange among scientists who would not have had
occasion to collaborate in other existing scientific forums.
Scientists from the fields of natural sciences, engineering,
social sciences and the humanities with different
backgrounds, training and methodologies and awareness
of the issue of gender met to address the agenda of the
Conference. One of the singularities of the Conference
has been the heterogeneity of scientific formation,
conceptual framework and methodology, in itself an
enriching experience of diversity within the field of the
sciences, that has led to an overall awareness of different
approaches, interests and interpretative patterns. The
shared experience and reflection has been highly insightful
to  the  complex i t i es  in  the  f i e ld .  However ,  the
acknowledgement of diversity and differences and the
complexities of the issues involved did not impede the
capacity to generate common grounds to work and to
elaborate collective strategies that provide for specificity
while enhancing collective objectives and goals.
National delegations from 40 countries within the
European region and representatives from UNESCO, the
European Union (EU), the Latin American and
Mediterranean Women’s fora on Women and Science and
the World Conference on Science for the Twenty-first
Century: a New Commitment all ensured maximum
representation and the possibility to address the issues
from different national and international contexts, shaped
by recent and past histories, scientific development and
the situation of women in society.
Gender mainstreaming was present not only in the
formulation of the key issues and focus of the Conference
but also, in an effective way, in the participation of male
and female experts. Indeed, one of the initial outcomes
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of the Conference can be seen to have been the
implementation of a small experiment in gender interaction
in scientific exchange, transferral of knowledge and
reflection, an enriching experience that has allowed for
the engagement of male and female voices, in a very
diverse collective voice, crossing gender lines and establishing
common understandings among participants that surpassed
on many occasions a gender divide in the understanding
of the issues. The exchange of ideas, the acknowledgement
of different stances and understandings, the challenge
to hypothesis, the shared although often divergent
approaches have not provided answers but have contributed
useful insights and addressed new questions that furnish
the basis for proposing strategies and recommendations
for the future.
Key issues
Discussions at the Conference identified five key issues
as crucial areas for future commitment to changing the
situation of women and to gender issues in the sciences.
Diversity and the need for
comprehensive comparable data in the
European region
The numerous case studies on different countries presented
by participants at Conference sessions accounted for a
highly significant degree of diversity in the situation of
women in Europe and the ongoing processes of change
that define and shape the situation of women in science.
A  f i r s t  o u t c o m e  o f  t h e  C o n f e r e n c e  i s  t h e
acknowledgement of the need to recognise and engage
with the issue of diversity in the situation of women in
science in Europe and in the understanding of a gendered
perspective of science.
One of the initial problems to emerge was the lack
of available comprehensive, comparable data on the
situation of women within the European region. Despite
the requests from the organising committee, it was
impossible to establish an overall view of statistical data
on the situation of women scientists in Europe. Among
the problems detected was the unavailability, disperse
and often outdated nature of data. Furthermore, the lack
of comprehensive statistics and comparable indicators
made it impossible to establish a comparative survey of
the situation of women in science in Europe, a necessary
task in order to provide a solid basis for effective strategies
to engage with the problems of women in science. In
this context the establishment of a comprehensive database
on Women and Gender in the Sciences in the European
Region constitutes a necessary tool for the enhancement
of the situation of women in science and for the integration
of gender perspectives in its understanding.
Proposals
l Establishment of a comprehensive European international
database as a necessary instrument for the development
of policies on women in science and the enhancement
of the situation of women in the European Region.
l Improvement of gender sensitive statistics in each
country that also monitor male/female performance
in the sciences at all levels of education.
l Development of comparative, long-term gender sensitive
statistics monitoring women’s careers in teaching,
research institutions, universities and in professional
outlets.
l Collaboration between UNESCO, the EU and the
Organ isa t ion  fo r  Economic  Co-opera t ion  and
Development (OECD) in the establishment of a database
on Women and Gender in the Sciences on a European
and global level.
Gender imbalance in the sciences in
higher education and management
One of the most significant conclusions of the Conference
has been the identification of gender imbalance in the
sciences as a major obstacle to the attainment of equal
partnership between men and women and the achievement
of sustainable development in the field.
Despite some exceptions, the data presented in a
majority of national case studies demonstrated the existence
of gender imbalance in the situation of women in science
and at different levels of higher education and research
institutions.
The first major trend to emerge in most European
countries, with the exception of a number of Central
and Eastern European countries, was the pattern of gender
imbalance and exclusion. Women are less represented in
the sciences and in general at higher educational institutions
throughout Europe. Although there is an ongoing trend
toward a greater presence of female students at
undergraduate level, now representing in many cases 50
per cent or more of the student body, and a significant
Women, Science and Technology: Towards a new development?
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growth in female PhD students, women are still very
underrepresented at most higher educational institutions.
The data provided for Slovenia can exemplify the situation
in many European countries. With almost a century of
female presence in higher education, in 1997 the University
of Llublijana had 62 per cent female graduates with 51
per cent female students in postgraduate studies; however,
it had a significant gender imbalance at the level of staff
as female faculty members represented just 19 per cent.
In most European countries the presence of women
scientists is consistently lower than males in all disciplines
and, particularly, in certain fields such as technological
and engineering faculties.
Gender inequity is also reinforced on another significant
level as women are very underrepresented at the higher
levels of full professorship. One of the overriding
observations of the data presented is the exclusion or
significant deficit of women at top-level management
and professorship posts. The implications of the absence
of women at these top level decision making positions
in educational systems are very significant, as it marginalizes
women from the decisive chain in the allocation of research
funding, human resources and the capacity for decision
in the integration of staff members and the design of
research projects. The absence of women scientists in
top managerial positions in educational and research
institutions and also at ministerial level excludes female
voices in an equal partnership in decisive decisions on
the current and future orientation of science and technology.
Rereading statistics: context, gender
equity and the status of the sciences
A second pattern on the situation of women and science
also emerged. Territorially defined in the context of a
number of Central and Eastern European countries, it
portrayed an image of inclusion and appeared to shed a
different light on the presence and significance of women
in the sciences. Data presented on Hungary, Poland and
Russia and on a number of countries outside Europe
such as China and Indonesia initially provided an image
of inclusion. In these countries women are present in a
very significant way in higher educational and research
institutions. They have a long ongoing tradition in the
sciences and a certain degree of recognition as voices of
scientific excellence in their field. The specific historical
context of former communist countries and policies
toward the integration of women in the labour market
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and higher education were among the explanatory features
to explain the difference with respect to other European
countries where women as yet have not achieved full
integration in scientific and higher educational institutions.
The contrast with other countries outside Europe like
Indonesia leads undoubtedly to the need to revise gender
imbalance within many European countries.
Discussion of the data presented in the cases of Hungary
and Poland provided an illuminating understanding to
the reading of the trend toward gender balance and the
feminization of institutions of research and higher
education in these countries. Reading and rereading data
in the light of social and cultural contexts is the task of
social scientists and historians. While acknowledging the
importance of numerical data on the significant presence
of women in the sciences, these papers provided a different
analysis that sheds light on the need to review the issues
of women in science within an interpretative framework
that goes beyond a mere reading of numerical data to
encompass its understanding in the framework of processes
of social change. The contextual analysis of the situation
of women in science showed that the numerical gender
balance did not signify scientific or economic status. The
increased presence of women in these areas was attributed
to a number of negative factors such as significant decreases
in salaries, status and resources and the shift of male
scientists to the better remunerated and prestigious posts
in the private sector in the country or abroad. Gender
balance and increasing feminization in science was a
product of loss of resources, status and diminishing
capacity to generate excellence in research.
This situation raises the general issue of the serious
implications of the feminization of scientific sectors and
the development of status differences. In this sense,
sustainable development of the position of women in
the sciences is linked to the actual maintenance of resources
in science.
A global development of the sciences and of gender
equity implies the development of potential in this field
and the allocation of resources to guarantee the continuity
of excellence in the sciences in countries where scientific
research is in danger. The situation of women in the
sciences and the development of policies to implement
further gender equity in these areas needs to take into
account structural readjustments and processes of economic
development that affect resources dedicated to education
and the sciences. The challenge is to achieve and retain
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gender equity among scientists together with adequate
resources that facilitate high standards in scientific
excellence.
Proposal
l Establish strategies to ensure that the feminization of
the science sector does not signify loss of status or
resources dedicated to research.
Establishing gender equity: understanding
the logic of exclusion and inclusion
The understanding of the logic of exclusion/inclusion
of women in the sciences is crucial for the development
of effective strategies to achieve gender equity, equal
partnership and the sustainable development of science.
Logic of exclusion
Educational, cultural, and economic mechanisms provide
a complex array of collective experience of exclusion or
marginalization of women in all areas of science. Ranging
from the symbolic self representation as outsiders by
Italian women scientists who do not identify with the
content or male culture of science, to the professional
experience of some women scientists as the only female
expert in the field in a specific country, to the deficit of
women scientists at top level positions in professorships
and management, the mechanisms of inclusion/exclusion
can be understood as complex, non linear, multiple and
opaque. In a century that has progressively led to the
elimination of direct discriminatory practices, the challenge
of the new millennium is to identify and eliminate
practices of indirect discrimination and occult mecha-
nisms of exclusion.
Many papers identified sociocultural factors as crucial
in the implementation of mechanisms of exclusion. In a
historical survey, the prevalence of patriarchal culture,
the historical influence of religions that allocated a
subordinate position to women and the continuity of
androcentric models of science were all identified as
playing a key role in establishing gender codes and values
that deter women’s integration into educational strands
in the sciences and in pursuing careers in this field.
The lack of female role models as scientists and the
prevalence of male culture associated with the sciences
are among the detrimental factors that create a lack of
identification of women with science and scientific projects.
In this context, a forceful argument was made for the
development of girl and women friendly training and
educational programmes in the sciences as a tool to engage
women’s interest and to develop their self esteem in this
area. As a pedagogical principle, meaningful apprenticeship
is crucial in teaching processes. In this light the creation
of projects more directly linked with women’s interests
and an agenda toward a changing conception of science
integrating gender approaches are key areas in addressing
the issues of equality and quality in science.
The prevalence of hostile unsupportive working
environments for women in research and higher educational
institutions constitutes another occult mechanism of
exclusion that prevents the full integration of female
potential in the field. The Canadian experience of
establishing a network for women in science as a support
group could lead to a proposal in this direction for the
European region, a strategy already in existence for many
years by women in other disciplines such as history.
The widespread continuity of traditional cultural
values regarding the lack of ability of girls in sciences
and the attribution of differential gender roles and career
expectations were stressed as significant deterrents in
developing a sustained interest in the sciences by girls
within the school system. While a paper on an elite
research institution showed the excellence of scientific
performance of female post doctoral students, traditional
cultural definitions of gender roles and the absence of
child care provision were identified as crucial barriers in
access to professional careers and to promotion within
them. One of the key factors in differential gender
experiences of women in science is the implication of
life strategies, the establishment of priorities in the area
of reproduction and the family and the unequal gender
distribution of care provision in the family. The need to
accommodate the specific situation of young women
scientists with the option of motherhood and family and
that of older female scientists in charge of the elderly
speaks not only to the provision of child and elderly care
services but to a cultural redefinition of the social worth
of care services and their distribution in society.
Logic of inclusion
Many arguments were presented to defend the integration
of women into the sciences. The logic of inclusion
presented was diverse and integrated different justifications
and modes of thinking. The principle of individual
democratic rights was one of the underlying justifications
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in the argument for the recognition of gender equity in
the field of science. Human rights and social justice were
framed as women’s right of access to all levels of education
and their inclusion in scientific knowledge both as receivers
of education and agents in the understanding of science.
Societal arguments were also forcefully presented in
the logics of inclusion. Female literacy in science and
technology is crucial for social and economic development.
Education and access to technological and scientific
know-how is a key factor to sustainable development
globally and a significant tool for social change and
progress in everyday life.
Market-oriented arguments in the context of
competition, global market economy and the need for
creativity also provide a compelling justification for
women’s inclusion in the sciences. Within the logics of
competitive society today, the exclusion of female talent,
potential and creativity represents an inadmissible error
and loss to science and constitutes an example of
underutilization of talent, creativity and human resources
in society.
The specific contribution of female insights, working
modes and concerns represents a strong legitimization
of inclusion. The focus here is on the specificity of
women’s contribution to the sciences on the assumption
that women will provide a gendered reading that will
enhance research projects, processes of work and research
methods and enrich in a more harmonious manner our
understanding of the sciences.
In the context of the logic of exclusion and inclusion,
strategies need to be devised to ensure the identification
and understanding of the specific gender, cultural, social
and economic mechanisms of exclusion that prevent the
integration of women’s resources and potential in the
sciences. A specific commitment is also needed to further
the logic of inclusion and present its arguments to the
media and to top decision policy makers and politicians
as an effective mechanism for cultural changes that
enhance women’s role in the sciences.
Proposals
l Allocation of government or international funds to
maintain and develop teaching and research in science
in countries globally in order to create the conditions
for men and women to achieve scientific excellence in
areas where resources are endangered.
l Development of comparative cross European contextual
analysis of women’s accomplishments in science and
the implications of social, cultural, political and economic
factors in trends established.
l Establishment of support groups and professional
networks for women in the sciences.
l Provision of measures to reduce gender inequity due
to overburden of women scientists who provide care
services:
- Child care provision and care for the elderly;
- More flexible requirements for the completion of
PhD dissertations;
- Measures to foment greater gender equity in the
distribution of care provision in the family.
l Analysis of the efficiency of existing affirmative action
programmes in education, science and technology;
l Integration of gender-balanced text books in the sciences;
l Promotion of conceptions of equal intellectual abilities
among boys and girls through the stimulation of interests
rather than a categorisation according to traditional
gender expectations.
l Development of women friendly teaching methods
and contents.
l Development of changes in learning strategies to enhance
group learning and group work.
l School counselling for girls and boys on the potentiality
of careers in science.
l Teacher training in gender equality in learning processes
that identify occult mechanisms of exclusion and rectify
the transmission of traditional gender stereotypes.
l Establishment of gender balance in all levels of teaching.
l Presentation of established female scientists as role
models in schools and the media.
l Establishment of measures to monitor gender equity
for equal excellence in the adjudication of educational
resources, grants, stipends, research resources.
l Presentation to politicians, media and top-level policy
and decision-makers in education and the sciences of
the logic of inclusion of women in the sciences.
Reunderstanding science
A strong commitment to a new understanding of science
and technology was identified as a further key issue of
the Conference. A very strong argument was made for
changing the conception of science to one linked with
sustainable development, cultural values and global
interests of human society. Environmental global needs
define the changing understandings of science and
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technology and their area of interests. In this framework,
male and female scientists and elite research institutions
play a crucial role while men and women and social
collectives become involved as agents in the chain of
development and meaning of science and technology in
the global world today.
In this context, the new commitment of science targets
the elimination of what have been described as the
UNESCO ‘intolerables’: the problems of reproductive
health, poverty, environmental degradation and violence.
A further goal of this new understanding of science is
the commitment to a gendered understanding of these
problems.
The new understanding of science envisions a different
approach to knowledge and learning processes that develop
skills in critical understanding, effective applications,
group learning and intelligence, creativity and inventiveness
and the capacity to transfer knowledge. This also implies
educational processes that foment self esteem and develop
creativity and potential, a model of education that reflects
the logic of inclusion and learning processes that provides
a self image and response to the specific needs of students.
Moreover, it calls for a vision of education as a continuous
process no longer identified with youth but one that
adapts to the needs of collectives in society throughout
the life cycle, responding to innovation and changes in
science and technology. Continual training, adult education,
retraining of educators and the development of teaching
methods that provide for diversity and cultural, historical
and gender differences configure the agenda for the future.
Despite the globalization of society today, educational
processes need to respond to diverse realities, cultural
contexts and gender needs.
Developing science for the future also requires rethinking
analytical categories or contrasting scientific analysis in
a multidisciplinary approach in order to ensure the
development of good science and scientific excellence
within a culture of sustainable development. Male and
female scientists must provide a bridge to society in order
to ensure the transferral of specific scientific knowledge
and to enhance a new cultural understanding of the role
of science in society.
In the new understanding of science and values, the
holistic approach to science engages with the need to
incorporate a gender vision to its redefinition and
commitment. Women cannot be excluded from the
cognitive heritage of humankind either in the realm of
scientific knowledge or more significantly as agents in
the construction of science and its understanding. In the
changing understanding of scientific and technological
progress women in science contribute crucially to a
different understanding of the social image, content, and
role of science and technology. The changing para-
digms in scientific understanding require the incorpo-
ration of the diverse expression of women’s voices,
concerns and scientific expertise. One of the conclusions
of the Conference is that an egalitarian model of human
development and sustainable scientific research and
knowledge requires gender equality and quality in its
commitment.
Proposals
l Development of a new understanding of science among
male and female scientists from all disciplines that
furthers the impact of a conception of science linked
to sustainable development, cultural values, gender
equity and global interests of human society.
l Measures to ensure media coverage of this approach
to science to further its understanding in society.
l Measures to monitor the incorporation of a gender
perspective in the development of this new understanding
of science.
l Promotion and dissemination of a gendered reading
of science that challenges androcentric views and
incorporates gender sensitive analysis.
l Creation of forums of discussion among scientists from
all fields on gender issues in their disciplines and from
a multidisciplinary approach.
l Integration of gender approaches to research and
development projects.
l Development of macro and micro projects that reflect
women’s specific concerns and areas of interest.
l Reform of science curricula to include everyday science
and work methods based on concrete applications.
l Development of training programmes for educators to
ensure the development of group approaches and
integrative process of learning.
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Agenda implementation:
Toward a gender dimension at
the UNESCO/ICSU World
Conference on Science for the
Twenty-first Century
The forthcoming UNESCO/ICSU World Conference
on Science represents a highly significant forum for
d i ssemina t ing  and  in tegra t ing  the  agenda  and
recommendations emanating from the present Conference
on Women in science — quality and equality. Conditions
for Sustainable Development.
In this context, the agenda of the present Conference
to promote equality and quality in the sciences at the
Budapest Conference will be further enhanced by the
recommendations and strategies proposed by the Latin
American Forum on Women and Science and the outcome
of the Mediterranean and African Forums on Women
and Science.
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Proposals for the UNESCO/ICSU World
Conference on Science
l Ensure that a panel and other activities address gender
issues and the role of women and science.
l Ensure gender equity in the participation of females
scientists at the Conference at the level of representatives
of national delegations.
l Ensure that the general principle of gender mainstreaming
be integrated to the Conference throughout i ts
deliberations.
The new millennium engages us with many challenges
for sustainable development for humankind. The challenge
of the present Conference in proposing a changing
conception of science, gender equity and equal partnership
of women and men in the sciences is the achievement
of a more equitative distribution of scientific and
technological knowledge as an instrument of sustainable
development. This can no longer be a utopian vision for
the new millennium. Men and women scientists have to
implement strategies and alliances to effectively achieve
this agenda in the European region and, in co-operation
with other forums, in our global society.
For further information, please contact
Mary Nash at: nash@trivium.gh.ub.es
Optical Character Recognition (OCR) document. WARNING! Spelling errors might subsist. In order to access
to the original document in image form, click on "Original" button on 1st page.
Women and gender in scien
engineering and technology
the Asia-Pacific region
Sydney (Australia)
1-5 December 1998
The gender dimension describes the way in which culturally
organized differences between men and women interact with
historically and socially diverse scientific and technological
practices, and their meanings. Scientific and technological
cultures and practices shape gendered social relations and, in
turn, are shaped by them. Thus the S&T that each culture has
are a consequence, in part, of local and global gender relations,
and each culture’s gender relations are the effect, in part, of
past local and global S&T change.
World Science Report, UNESCO, 1996
Preamble
The afore-mentioned Asia-Pacific Conference was designed
as part of the preparation for the World Conference on
Science to be held in Budapest in 1999. Delegations
from the following countries participated: Australia,
Bangladesh, China, Fiji, India, Indonesia, Kiribati, Korea
(Popular Democratic Republic of), Laos (Republic of),
Malaysia, New Zealand, Uzbekistan, Pakistan, Papua
New Guinea, Philippines, Samoa, Salomon Islands, Sri
Lanka, Thailand, Tonga, Vanuatu, Viet Nam. Individuals
from Argentina, Ecuador and Slovenia also attended.
The Conference provided an opportunity to review
the scientific issues that affect this region, to identify
priorities, and to explore ways of implementing programmes
that address those priorities. The meeting provided the
occasion to identify as one of the priorities the issues
relating to women and gender in science, engineering
and technology (SET). The present report endeavours
ce,
 in
to present the results of the discussions of the group on
Women in Science and the papers read at the Conference,
particularly those of Achmad and Hermawati (l), and
Ancog (2). Furthermore, the present report consistently
adheres to a Conference decision to use appropriately
SET for science, engineering and technology, in preference
to science and technology or S&T.
The United Nations, women
and gender in SET and the
Asia- Pacific region
A review of the emergence of the issue of women and
gender in SET during the four world conferences on
women organized by the United Nations discloses
that there are four most persistent aspects which are
considered essential for the advancement of women
in SET. These are:
l education and training in SET;
l ability to use SET to improve their living conditions;
l ability to develop SET or to become scientists and
technologists and the ability to participate in decision-
making processes and structures or in directing the
development and application of SET, including the
setting of priorities;
l elimination of the negative impacts (particularly of the
new technologies such as biotechnology, information
and communication technology) on women (1).
At the 1980 World Conference of the United Nations
Decade for Women: Equality, Development and Peace,
held in Copenhagen (Denmark), SET education was
beginning to be seen as a prerequisite for the attainment
of women’s real and equal participation in decision-
making processes. The mid-Decade Conference held in
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Nairobi five years later to review progress began to be
more specific about the importance of women’s participation
in SET decision-making. The Science and Technology
section of the Area for Specific Action of the Nairobi
Forward-Looking Strategies for the Advancement of
Women to the year 2000 stated that the full and effective
participation of women in the decision-making and
implementation process related to SET should be enhanced.
In the Beijing Platform for Action document produced
by the United Nations Fourth World Conference on
Women: Action for Equality, Development and Peace
(Beijing, China, 1995), concern over the under-
representation of women in the decision-making structures
and processes related to SET was highlighted in eight of
the twelve critical areas identified by the Beijing Conference,
namely: women and poverty, education and training,
women and health, women and the economy, women
in power and decision-making, women and the media,
women and the environment,  and the girl  child.
Although the following conferences did not specifically
deal with women and gender in SET, they did address
the pivotal role of SET, including social sciences, in
overcoming or eliminating problems encountered and
in furthering progress: United Nations Conference on
Environment and Development (UNCED, Rio de Janeiro,
Brazil, 1992), World Conference on Human Rights
(Vienna, Austria, 1993), International Conference on
Population and Development (Cairo, Egypt, 1994) and
the World Summit on Social Development (Copenhagen,
Denmark, 1995).
Contribution of APEC to
women and gender in SET
Since 1996, with the introduction of the issue of women
and gender in SET into the activities of the Asia Pacific
Economic Co-operation (APEC) and the launching of
the Women Leaders’ Network from APEC economies
(l), women and gender in SET has been on the agenda
of most APEC fora, committees and ministerial level
meetings, in particular the Industrial S&T (IST)
Committee and Ministerial Meetings and programmes.
The APEC Agenda for S&T Industry Co-operation into
the twenty-first Century was considered by the APEC
IST ministers at their meeting in Mexico in November
1998. It is important to note that the agenda states,
among others, that ‘in the knowledge-based economy,
human resources are the key elements of growth’ and
that ‘creative scientific and technical men and women
are indispensable not only to fuel innovation but to
underpin sustainable industrial productivity and to
improve the quality of life.’ The agenda also requests
that collaboration and joint research activities be
undertaken to have industrial relevance and contribute
to sustainable economic growth that would benefit all
APEC’s people, including women and youth. At the
APEC Min is te r i a l  Mee t ing  on  Women (2 ) ,  the
participating Ministers issued a landmark Joint Ministerial
Statement encompassing the concerns for gender on the
theme ‘Women in Economic Development and Co-
operation in APEC’. Highlighting the theme Women
In Industrial Science and Technology, the Ministers
asserted: ‘In the new global, knowledge-based economy,
competitive advantage requires a highly skilled and
diversified workforce that will increase productivity and
fuel innovation. Economies need the talent of their entire
population, male and female, to create a leading-edge
workforce. This will be achieved through policies that
place greater emphasis on science and technology education
and training for skills upgrading and reskilling. It further
implies the full utilization of women’s talent and
competence in these fields.’ The Ministers further
commended the APEC Ministers of Science who, at the
Conference on Regional Science and Technology Co-
operation held in 1996, recognized ‘the importance of
removing barriers and promoting the full contribution
of women to science and technology as essential elements
in meeting APEC’s goal of achieving sustainable and
equitable development’ as well as the need to strengthen
‘the exchange of scientific and technical men and women
across the region.’
Gender roles in science educa-
tion in the Asia-Pacific region
Nebres and Mercado (5), in their paper, looked at the
data on science education in the Asia-Pacific region and
noted gender differences across countries and across
science-related disciplines. In Australia, New Zealand
and the Philippines, females outnumber males in the
health sciences. In all the countries surveyed, males
outnumber females in engineering.
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The region also shows great distinctions in science
achievement as measured through the Third International
Mathematics and Science Study (TIMSS). In terms of
gender differences, for example at fourth grade level,
there is no statistical difference in achievement between
boys and girls in New Zealand, Singapore and Thailand,
but significantly stronger achievement for boys in Australia,
Honk Kong, Japan and Korea. The situation is similar
at eighth grade level, but now boys also have a significantly
better achievement than girls in New Zealand. The
Philippines’ unweighted data show the girls performing
slightly better than the boys except in physics.
Data on how students perceive success in the sciences
have been analysed as well. Interestingly, most students
intended to agree that they did well in the sciences — a
perception that did not always coincide with their
achievement in the TIMSS science test. There are significant
gender differences here, with eighth grade girls in Hong
Kong, Japan, New Zealand and Singapore reporting
‘significantly lower self-perceptions than boys about doing
well in science.’ Differences are noted with respect to
subject areas as well, ‘with the physical sciences having
the largest number of countries where boys reported
higher self-perception than girls. In the biological sciences,
very little difference exists across all countries between
boys and girls in their self-perception about doing well.
These differences in the self-perception of boys and girls
across the science subject areas correspond to the higher
performance of boys in the physics and chemistry content
areas of the TIMSS science test.’
Key issues
The following are the key issues identified in the discussion
groups on women and gender in SET:
Lack of gender-disaggregated data
collection, indicators and collation of
information
To assess the scope of the present situation of women in
SET careers in public and private sectors, it is essential
for policy purposes to establish a system of collecting
gender-disaggregated data at the local, national and
international levels. A conceptual framework for SET
statistics, and identification of critical information needs
and data collection, among others, needs to be set up.
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It is also necessary to develop methodologies that allow
cross-cultural dissemination, exchange and comparisons
of gender-disaggregated SET data over time.
Gender-disaggregated data provide insights on key
issues in women and gender in SET and identify the
critical data elements necessary to reveal the causal
relationship between the women’s level of SET
education/training and their roles in the labour market
and the economy. The availability of gender-sensitive
statistics provides the means for co-ordination and
collaboration among networks of SET statistical experts
and experts on gender issues.
To enhance gender sensitivity in agricultural projects
(2), the Philippine Council for Agricultural and Forestry
Research and Development initiated the establishment
of a database on gender and conducts periodic orientation
in agricultural universities and colleges. In Indonesia (l),
gender-disaggregated statistics were prepared and published
in the late 1980s by the Indonesian Central Bureau of
Statistics in close co-operation with the State Ministry
for the Role of Women. The statistics cover the fields of
population, education, labour force, health, marriage
and family planning, family formation, crime, participation
in sociocultural activities and politics. This publication
has been updated every two years, the last one being
published in 1996. However, reliable gender-disaggregated
data on involvement in science and technology, including
careers in SET areas, are available only for the government
sector and on a very limited scale in the private sector.
Lack of a gender-responsive women’s
environment in SET, limiting provision
for women’s career development in SET
The question of having families and being serious full-
time scientist constitutes a major dilemma for women
pursuing careers in SET. Present employment and
promotion criteria and policies do not allow for family
responsibilities. McGregor and Harding (2) assert that
the most frequently reported barrier to women in science
and technology is the challenge of combining career and
family. Furthermore, Ancog (2) explains that women
who give priority to child-bearing and child-rearing
during periods critical to career development and promotion
within the current reward systems suffer the career
consequences.
Clearly, there is need for improvement in the decision-
making mechanisms within the SET career development
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system to ensure articulation of the gender-specific needs
and goals of women and men in society.
In Indonesia (l), the small number of women who
graduated from foreign universities indicates that women
have had problems or difficulties in taking advantage of
available fellowships for study abroad, even if donor
countries or organizations allocate 25-30 per cent of
their fellowship to women. Data of higher degree attainment
indicate that the proportion of women recipients of
scholarships or research awards is lower than for men
and these are usually in the 30-39 age group. Generally,
married women in this age group, heavily laden with
family responsibilities, miss out on opportunities.
Inflexible work organization
in SET careers
Where men and women do not equally share children
— and household work — it is frequently women who
sacrifice their education and career opportunities to the
home and family. So long as society and SET institutions
respect the right to choose, this will result in lost
opportunities to advance careers and compete for tenure
or overseas scholarships and constitute a loss to the SET
community (2). In Australia, Stocklmayer (7) points out,
there is still a serious gender imbalance in many areas.
In postgraduate science careers, many young women are
unable to balance demands of family with a funding
structure that is utterly consuming of their time and
energy and which may require many sacrifices, including
relocation, in a climate of endless uncertainty, all in the
name of pursuit of soft grant money,
Serious consideration is clearly required of alternative
work arrangements and family-friendly policies in SET
careers. Such arrangements as flexible hours, flexible
locations, provisions for child-care, maternity and paternity
leave policies show commitment to the hiring, promotion
and career development of women in SET while adhering
to the merit principles.
Gender-stereotyped public images
of SET cultures reflecting SET
as a male-dominated area
Pinna G. Abir-am (2), on disciplinarity, asserted that the
distribution of women scientists across disciplines is
skewed while reflecting a historical accumulation of
cultural stereotypes. She pointed out that the stereotype
is evident in medicine, a field compatible with the cultural
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image of women as nurturers, and a concentration on
pediatrics, obstetrics and psychiatry. It has been commonly
observed that traditional family and cultural values do
not support women’s participation in SET.
Coomaraswamy (3), in her country paper, points out
that, although educational policies in Sri Lanka provide
free primary, secondary and higher education to all,
regardless of gender, thereby providing boys and girls
with equal opportunities, a discipline-based analysis
indicates the existence of gender-stereotyping in primary
and secondary schools where girls choose non-science
subjects. At the tertiary level there is under-representation
of women in the field of science, engineering and other
technology-related fields. Among students entering the
universities, male students have been found to perform
better, with the disparity highest in physical sciences.
These observations very well agree with those of Nebres
and Mercado (5).
Women working in the pharmaceutical and other
industries in Indonesia (1) have realized that automation
and the introduction of high technology has made the
work easier, less burdening and less hazardous. However,
it has been accompanied by employer policies replacing
women by men traditionally considered as the focus of
technology.
In APEC countries, Ng (6) reports that one of the
emerging trends regarding information technology, gender
and employment is that the value of women’s work,
particularly in the industrial sector, is still perceived as
inferior and secondary to men’s work and is thus not
rewarded despite technological changes.
Insufficient women in decision-making
roles so that interests of women,
particularly disadvantaged women,
are not included
There is a need to increase the number of women in
science and technology decision-making and policy
advisory bodies. Decision-makers should be made to
understand the gender implications of their decisions.
Women and men should be equally involved in the
determination of research priorities and in the design
and implementation of technology and development
programmes.
In the case of the Philippines (2), the number of
women holding senior academic positions such as deanship
and chairmanship of science departments is increasing.
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Perhaps this is the exception rather than the rule. It
appears that the gains in a few countries like the Philippines
are not easily replicable in the workplaces in other countries.
On the other hand, while women constitute the majority
of the work force in public-sector agricultural research,
they are underrepresented in senior and management
positions. More women than men occupy junior-level
positions, while men are twice as likely as women to hold
senior-level positions.
McGregor and Harding (2) cited the disparity in
salaries for equivalent work as well as the lag in promotions
and tenure of women in their workplaces, causing a
‘dampening effect upon women’s aspirations and
expectations.’ Significantly, they called attention to the
‘glass ceiling’ for women in science and technology
decision-making bodies — the higher in the system, the
fewer the proportion of women. They further pointed
out that this phenomenon cannot be attributed only to
a smaller supply pipeline. Appointments are not keeping
pace with the increased number of professional women
candidates with experience.
In Sri Lanka (3), although constitutionally women
should enjoy equal rights with men, there are cultural,
religious, attitudinal, political and economic constraints
to women achieving their full potential through gender
equality. Although career prospects for women in the
public sector are theoretically equal to those of men, the
percentage of women in decision-making positions and
science and technology institutions is very low.
Up to now, women in Indonesia have remained
traditionally centred in a limited number of industrial
sectors and clustered at the bottom of the rank. In general,
Indonesian women are under-represented in SET policy
and decision-making structures (1).
Design of educational systems is not
conducive to women’s full and equal
participation in SET
The 1995 United Nations Commission on Science and
Technology for Development (UNCSTD) Transformative
Actions stipulated gender equity in SET education. This
implies that:
l the same opportunities for access to formal education
for both girls and boys must be provided;
l equal opportunity must be provided within school;
l literacy and basic instruction in SET for both boys and
girls must be ensured;
l use of teaching materials sensitive to gender concerns
in terms of language and illustrations must be ensured;
l the teaching of science should be broadened to include
elements addressing the economic, social and ethical
implications of science and technology;
l the importance of mentors and role models through
women science teachers must be recognized and rewards
must be provided to those who devote substantial time
to this activity;
l opportunities for distance education and re-entry to
schools must be provided;
0 multiple opportunities for re-entry, especially for young
mothers, must be provided;
l education programmes with flexible locations and
schedules to enable more students, especially girls, to
acquire scientific literacy must be introduced;
l new approaches to SET education like distance learning,
making optimal use of both old (radio) and new
(multimedia) technologies, must be introduced.
In Indonesia (I), the percentage of girls at all levels of
education is lower than that of men, particularly at the
higher level of education. Available information on public
higher education shows that the percentage of women
in the field of SET is lower than that of men and women
are more under-represented in the higher grades, specially
in engineering technology and mathematics and natural
sciences. It is an accepted fact that most girls frequently
experience unequal access to opportunities in education
because of socio-economic and cultural obstacles.
A Philippine initiative is worth looking into. The
Science Education Institute of the Philippine Department
of Science and Technology (2) administers a scholarship
programme for science, science teaching, engineering,
three-year technical courses or two-year technical courses
for students who have completed their secondary education.
Mandated by RA No. 7687 (1994), the mass-based
scholarship programme benefits students who compete
in a national examination. For the years 1994-1997, the
proportion of male and female scholars was almost equal.
It is anticipated that, given the budgetary support required
to sustain this programme, the number of women in
science and technology in the Philippines will increase
through the years. This has implications on the composition
of the future workforce and contribution of women to
the economy. This implies that the future of women in
science will be brighter with bigger opportunities for
women to pursue scientific work in laboratories. Women
Women, science and technology: towards a new development?
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can aspire to achieve breakthroughs in the scientific
world. This optimistic scenario assumes that the government
will patiently pursue gender-sensitive programmes and
faithfully monitor the extent in which women scholars
are tracked into science and technology careers after they
complete their tertiary education.
Lack of training and understanding of
gender issues in SET communities
Those working in SET have been taught that their task
is objective, driven only by the internal attributes of the
problems defining the job, and socially neutral when it
comes to the influence of the power elite or other interest
groups. It is easily assumed that the organizational and
professional structures within SET, including advanced
training and career development opportunities, are also
socially neutral. Seeing them as objectively and typically
arising from doing science, engineering or technology,
the ways in which the SET workforce is organized tend
to be taken for granted and to go unquestioned. Thus
these traditional ways and their impact on the lives of
women and men involved in SET are often not analysed
until difficulties arise and someone asks why things cannot
be done differently. The particular issues and problems
are usually different from one workplace to another.
There is a clear need for training programmes that
promote awareness and increase understanding of gender-
specific needs and goals of women and men in SET
organizations. The ideas of both women and men in the
SET workforce should be sought to ensure distinct
articulation of the gender implications of decisions taken,
especially in such areas as determination of research and
training priorities. Policies against gender discrimination
and harassment should be instituted and implemented
in the workplace. All SET activities must undergo gender
impact analysis before implementation.
In order to enhance women’s participation and
advancement in SET, work and training must be organized
in ways that take equal account of women’s and men’s
life-course patterns. For example, an AUSAID scheme
bringing scientists to Australia for postgraduate training
and which does not provide work visas for the
accompanying spouse is likely to have difficulties attracting
women scientists from countries where men are expected
to be the bread-winner. Another point of concern is that
of women who have grown up in a culture of harassment
in traditionally male-dominated professional areas. In
Australia for instance, among engineering students and
navy technicians, if women now entering these areas are
to be given an equal chance of success, their specific
needs should be addressed. Similarly, while adhering to
merit principles, women scientists and engineers who
choose to have children should not be penalized and
made to follow a lesser career, but should be encouraged
with the institution of alternative work arrangements
allowing for family responsibilities.
Lack of involvement of women in the
design of technology, resulting in the
production of technologies that do not
respond properly and adequately to
women’s concerns. In a number of cases,
these technologies lead to the
exploitation of women
In any deficient situation, the worst affected would be
the weakest, namely women. Unhealthy cooking practices
in smoke-filled kitchens affect the health of housewives
and young children in India, reports Kipgen (4) in her
country paper. Inefficient traditional cook-stoves consume
more firewood. As forest-cover shrinks, women have to
walk greater distances to collect fuel-wood. Since so much
time is involved in meeting the cooking energy needs of
the household, women are unable to spare anytime for
social interaction or for income-generating activities.
The National Improved Cook-Stove Programme has
provided Indian housewives with a low-cost, low-technology
device which saves them from drudgery, makes cooking
smoke-free and more energy-efficient, and gives them
time to be involved in micro-enterprises. Provision of
domestic lighting as well has enabled women to work
conveniently and safely. India’s Programme on Women
and Renewable Energy benefited women, as it addressed
the cooking and lighting needs of households. Similar
experiences in Indonesia have been related (1).
Among APEC countries, writes Ng (6), an emerging
trend in information technologies, gender and employment
is that of women employees, who are usually not consulted
when new technologies are introduced into the factory
or office. They and the unions which represent them do
not have any knowledge of the introduction of these
technologies. It is only in the smaller firms that are
information and communication technology-intensive
like software firms, where forms of fluid management
practices occur in a virtual enterprise setting, that employee
Women, Science and Technology: Towards a new development?
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participation and co-operation are incorporated. Best
practices are often introduced into these software firms,
where, more often than not, women’s prospects for
promotion are quite positive. Hence, as noted by
Gunnarsson (6), ‘when teleworking is not only seen by
managers as a means of relocating work, but also coincides
with modern management strategies aiming at a less
hierarchical organization, it will probably lead to an
increase in gender equality’.
Lack of consultation in factory design
may exploit the health of women
workers
Ng (6) reports that an emerging trend in information
technologies, gender and employment among APEC
countries is the introduction of new occupational health
hazards with the advent of information and communication
technologies. Computerization has introduced new work
hazards, such as RSI related to work on video display
terminals. Women’s reproductive health will also be made
more vulnerable. With increased competition under the
current trade regime, workers have been required to push
up their productivity, increasing their labour intensity
under the gaze and surveillance of the computer monitoring
key-strokes and telephone conversations. Similar conditions
have been observed in companies moving their labour-
intensive processes to developing countries where factories
often employ women from rural areas who usually have
no other employment options and are unaware of means
of protecting themselves against unreasonable working
conditions. While attracting such enterprises is an important
part of the economic strategy of developing countries and
women often welcome the opportunity for waged work,
it is also important that nations build and sustain schemes
that help women negotiate favourable working conditions
not damaging to health. Governments should not stand
back and allow the health of their women to be sacrificed
for short-term gains. As women’s jobs are ‘modernized’,
women’s lives and health should be improved.
Women must have access to appropriate
research processes, scientific
knowledge and technologies to
alleviate feminized poverty
Programs are urgently needed that put S&T into the
hands of poor women, assisting them in improving
nutrition, health, water quality, safety from violence,
livelihood security, sustainable energy access, and education.
The elimination of the feminization of poverty is the
first strategic objective of the Beijing Plan of Action. The
Chennai Declaration (December 1997) resulted from a
meeting of women scientists held at the Swaminathan
Institute in 1997. This meeting was sponsored by the
UNDP Asia-Pacific. The Chennai Declaration recommends
the use of biotechnology applications to help alleviate
feminized poverty. The over-riding drive is for women
to gain access to technology. But women should not be
incorporated only as passive recipients. Women’s needs
and knowledge must be incorporated into the technological
research phase of projects and into research on
dissemination. The Chennai resolutions envisage
biotechnology parks, linked with suitable scientific
institutions. These parks would be active in research, but
they would also operate as training and education centres.
This would build on the training work already being
done by a thriving NGO women’s technology exchange
network — Ecowoman — which has active training programs
in place in Fiji and Samoa. One strategy for poverty
alleviation, for example, would be to retrain women
farmers and horticulturists in techniques for improving
food security through plant diversification. Soil health
is seen to be important, and vermiculture is mentioned.
Post harvest food processing activities, seed production
(sale and use), and pollution prevention and control are
also referred to. For the larger Asian nations, a biotech
park may be viable. For smaller Pacific nation states, a
biotechnology network is recommended as more viable,
possibly linked to the Institute of Applied Science of the
University of the South Pacific (USP). USP is already
developing a number of community based technologies.
A database of biotechnologies suitable to the Pacific
region is to be established, including some of the more
advanced ideas from the Chennai meeting. Implementation
of the Chennai agreement is urgent. And the model used
for the Chennai meeting could usefully be replicated for
other areas of science. The Chennai Declaration established
a resource group of women scientists committed to
bringing the benefits of science to poor women. Women,
particularly rural women, are disproportionately numerous
amongst the world’s poor. The agreement recognized
that women’s social and economic status declines in direct
relation to the intensification of women’s poverty and
the degradation of the resources available to women to
meet their own and their children’s needs.
Women, science and technology: towards a new development?
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Recommendations
Thus, the discussion group on Women and Gender in
SET recommends the following actions, programmes
and initiatives to UNESCO, governments and other
organizations. If we are to provide for a new commitment
to science and to do this soon, we must acknowledge
that science itself must become more flexible, more willing
to adapt to local knowledge and local interests, less global
and more regional, and more accessible to everyone
whatever their gender, Stocklmayer (7) appropriately
declares.
Furthermore, Achmad and Hermawati (1) advocate
the formation of a Regional Secretariat for Gender, Science
and Technology in Southeast Asia and the Pacific.
The Regional Secretariat should be supported in:
l consolidating existing efforts in the region and
encouraging the establishment of both a national and
regional network of gender-disaggregated statistics,
database and the development of SET gender indicators;
l promoting national and regional networking in gender
differential impact studies of SET;
l encouraging joint effort through national and regional
networking to eliminate gender-stereotyped attitudes
and discriminatory treatment of women in SET education
and careers, in the policy-making process and structures
and in the media, so as to create an enabling environment;
l pioneering regional co-operation in the development
of national mechanisms or means to raise public
awareness in general and that of governments in particular
about the root causes of gender gaps in SET and their
negative implications for national development, in
order for governments to give priority and more resources
for the elimination of the root causes of gender gaps
in SET;
0 making an inventory of existing initiatives, institutions,
programmes, networks, means or mechanisms dealing
with women and gender in SET in the region, to
consolidate efforts and minimize or avoid unnecessary
duplication;
l increasing the capability of the National Committees
or National Focal Points to initiate and launch policy
interventions or pioneering programmes at both national
and regional levels.
4 0
UNESCO should:
l take the lead in reviewing and reforming its own offices,
programmes and research projects for responsiveness
to gender;
l with other United Nations agencies, establish a clearing-
house for data, indicators and case studies that support
successful interventions that have created change for
women and girls in relation to SET;
l establish a project to develop, document and disseminate
lighthouse projects that involve end-users, especially
those from disempowered groups, in knowledge
generation;
l establish an information technology project to cross-
link Asia-Pacific networks that promote gender reform
in SET.
Governments should:
l ensure that all government policies and reports relating
to SET include gender analysis;
l redesign the educational system to ensure gender
sensitivity;
l ensure that governments and other professional
organizations address gender balance on all peer-review
panels;
l recognize the increasing role of non-governmental
organizations (NGOs) as major players in the promotion
and development of S&T. NGOs should be tapped in
bringing S&T to the grassroots and mainstreaming
women in S&T. NGOs including SET professionals,
trade unions and professional associations should be
encouraged to pay attention to downstream processes,
particularly mass production and use of new technologies,
to ensure that gender issues are not compromised.
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Women, science and technology in Africa
Ougadougou (Burkina Faso),
25-28 January 1999
Introduction
As part of the preparations for the World Conference on
Science for the Twenty-first Century scheduled to take
place in Budapest June 26 to July 1, 1999, UNESCO has
initiated a series of consultations around the globe designed
to report on the participation of women in scientific and
technological development, as well as to pinpoint resources
that could help bridge the huge gap that now exists between
the number of men and women working in this field.
At the invitation of the government of Burkina Faso,
a Forum was organized on this subject and held in
Ouagadougou January 25-28, 1999, for some sixty African
experts, most of them women in positions of responsibility
in science and technology in their country of origin. Citizens
of forty-three different countries, these participants represented
all the linguistic zones of the continent. Among them was
a representative of the African Economic Commission
(AEC), as well as representatives from women’s associations
and non-governmental organizations — especially the Third
World Organization for Women in Science (TWOWS)
and the Forum of African Women Educationalists (FAWE).
The Forum was organized in close collaboration with
the Burkina Faso authorities, with the co-operation of
the African national Commissions for UNESCO and
the support of the French Ministry of Foreign Affairs
and the Islamic Educational, Scientific and Cultural
Organization (ISESCO).
The actual work of the Forum was carried out during
plenary sessions (panels), each consisting of one or more
substantial presentations followed by debate and proposals.
First panel: Women, science
and technology: a challenge
for Africa
In a report entitled The scientific and technological education
of girls in primary schools in Africa, Alice Tiendrebeogo,
Minister of Women’s Affairs in Burkina Faso, started by
underlining the essential role women play in national
economies, especially in agriculture where they account
for 60-80 per cent of food crops, as well as in the
management of natural resources. She regretted that girls
aren’t given sufficient basic training nor suitable technical
training to help them fulfill these responsibilities.
She then focused on the high illiteracy rate among
women in sub-Saharan Africa (an average 72 per cent
compared to 51 per cent among men) and the low school
attendance rate among girls (under 50 per cent), as well
as stating that over 50 per cent of girls attending classes
drop out before the end of primary school.
She explained that the education system doesn’t meet
the needs of girls and that it doesn’t sufficiently take into
consideration the traditional knowledge acquired by
them through communal living.
She denounced the difference in teachers’ attitudes
toward boys and girls, and demonstrated that textbooks
propagate preconceived ideas that perpetuate a stereotyped,
low image of women as being passive, irresponsible, not
very competent and usually limited to domestic activities.
She also analysed the role of parents who, having less
confidence in the capabilities of their daughters than
those of their sons, and considering that mathematics
and sciences are masculine fields, don’t orient their
daughters toward scientific and technical studies.
The debate that followed her presentation demonstrated
how indispensable the scientific education of women is
43
Optical Character Recognition (OCR) document. WARNING! Spelling errors might subsist. In order to access
to the original document in image form, click on "Original" button on 1st page.
Women, Science and Technology: Towards a new development?
to the development of Africa, as well as to the continent’s
participation in the world economy.
Recommendations of first panel
Consequently, participants asked that African governments
give the greatest priority possible to helping women
evolve and grow in their country, and more particularly
through education, training and all necessary measures,
helping them participate fully, as the equals of men, in
the international community’s efforts to make science a
privileged instrument for durable development.
choose scientific and technological studies less often than
boys, accounting for under 25 per cent of students enrolled
in these classes in Burkina Faso; they also have a lower
success rate, especially due to problems with mathematics.
According to a survey carried out in 1990-96 in four
African countries, 80-90 per cent of girls had bad grades
in mathematics and 60-80 per cent were having problems
in science courses.
Those present agreed to pinpoint the main factors
responsible for this situation.
l They insisted strongly on the importance of sociocultural
factors.
Second panel:
Scientific education
This panel mainly covered the situation of girls in respect
of scientific and technological education given in secondary
schools. Three reports were presented:
l ‘The scientific education of girls: beyond secondary
schools’ by Professor Andam Aba, Director of the
Physics Department, University of Science and
Technology, Kumasi, responsible for the ‘Women, Science
and Technology’ chair, Ghana
- First in the family unit and subsequently in society,
girls are still not viewed as having the same aptitudes
as boys, and science courses are not viewed as being
part of their basic education. Therefore, girls are
educated differently than boys and usually are not
encouraged to pursue scientific and technical studies.
- Victims of ‘traditionally reserved fields’, they remain
marginalized from socially valorized, well-paid and
efficient activities.
l ‘From rhetoric to action: the approach of FEMSA in
promoting the participation and performance of girls
in science and technology’, by Joseph O’ Connor,
Regional Co-ordinator of FEMSA, Kenya
l ‘The scientific education of girls in Burkina Faso’, by
Aminata Elisabeth Oudraogo-Banse, Inspector of
Secondary Education in Natural Sciences, President
of the Association ‘Women Scientists of Faso for the
promotion of the scientific and technological education
of women’.
l The participants also emphasized economic factors.
- Given the present economic crisis, parents choose to
send their boys to school instead of their girls, to
whom they assign domestic chores and activities that
generate only limited income to help meet the needs
of the family and, in some cases, they are forced into
arranged or early marriages.
Surveys carried out in various African states revealed
that school attendance among girls is generally low,
that they go to school less often and for a shorter period
of time than boys and that their representation at the
various school levels was decreasing. Thus, in 1997-98,
33.4 per cent of girls in Burkina Faso attended primary
school compared with 48 per cent of boys; 7.41 per cent
of girls attended secondary school as compared with 12.9
per cent of boys; and only 0.41 per cent of girls
had a college-level education as compared to 1.7 per cent
of boys.
Moreover, the studies revealed that girls are generally
few and far between in secondary schools, and that they
l Finally, the participants denounced the negative influence
of pedagogical factors.
- As soon as a girl enters school, she is confronted with
inappropriate programs, sexist stereotypes, outdated
teaching approaches and methods, the negative
attitudes of the teachers, male and female, and the
lack of models. If she is interested in science, she will
not receive the encouragement necessary to persevere.
Given this situation, strong action has to be taken by
the governments and by national and international
organizations in order to improve the scientific and
technological education of girls.
l The FEMSA Project (Female Education in Mathematics
and Science in Africa) was created as part of FAWE
(Forum of African Women Educationalists) in December
1995 in order to increase the participation and improve
the performance of girls in mathematics, science and
technology in primary and secondary school. In addition
to gathering data from a dozen African countries, it
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undertook actions designed to help governments and
foreign agencies use limited resources to promote quality
education for girls. The following are some of the
actions under way: improvement of teaching curricula,
training of teachers, revision of tests and exams, reworking
of textbooks, creation of pedagogical material.
l The government of Burkina Faso set up advisory and
action structures on the education of girls and introduced
measures aimed at giving girls priority for secondary
teaching scholarships and university housing, should
they choose to study science.
l In Ghana, the Education Ministry created Scientific
Clinics in 1997. These were organized trips during the
holiday period that grouped scientists and girls in
secondary schools, with a view to discussing science,
carrying out experiments and visiting research centres
and industries. The program should be expanded
progressively to cover the entire region.
l A UNESCO Women, Science and Technology Chair
in Ghana handles research, training, experimentation
and dissemination activities concerning the advancement
of women in science and technology in West African
countries. It should be noted that there is a second
UNESCO Chair in Swaziland for the southern African
countries.
a Associations of women scientists and engineers have
sprung up in many countries (Burkina Faso, Cameroon,
Guinea, Mali, Togo) in order to encourage girls to
choose scientific and technological sectors and to
encourage professional women in their career path.
The debate following these presentations confirmed that
almost all the African governments represented at the
Forum were aware of the need to improve the scientific
education of girls and that many initiatives have been
implemented, such as:
l the creation in Guinea of an Equity Committee
responsible for attenuating the disparity between the
sexes once children attend school;
l the experimentation of microscience and microchemistry
in Cameroon’s pedagogical approach;
l the teaching of sciences in local languages in Sudan, a
country where women students represented 51.7 per
cent of university graduates in natural sciences and
41.2 per cent of graduates in mathematics and computer
science in 1994-95;
l the creation of Science Clubs in Togo.
Women, science and technology: towards a new development?
Recommendations of second panel
l promote girls’ access to a quality basic education,
including science and technology;
l when creating scientific programs, take into consideration
the traditional know-how of women and the needs,
concerns, environment, and life style of girls;
l increase the number of women teachers properly trained
in scientific fields and capable of passing on their
knowledge;
l encourage these teachers, as well as women scientists
and engineers in general, to act as models for girls;
l promote a training for trainers program that builds
awareness of the ‘gender’ issue, i.e. social equality
between the sexes;
l review textbooks at regular intervals, in order to eliminate
disparaging images of women;
l support positive actions already carried out to promote
the scientific and technological education of girls, in
order to have such actions shared (FAWE, FEMSA,
GASAT, TWOWS);
l plan a support policy for girls choosing scientific and
technological studies (scholarships, grants, etc.);
l limit the number of girls dropping out of school by
reinforcing sex education programs.
Third panel:
research and technology
The Panel focused on the position of women in scientific
and technological careers (research, higher education and
engineering) and on the possibilities for promotion in
these professions.
It included numerous presentations:
l ‘Science and technology: new prospects for the women
of Africa’, by Isabelle Tokpanou, former Minister,
Professor, President of Women Scientists, FAWECAM,
Cameroon.
l ‘Women, Science and Technology’, by Professor Grace
A. Alele-Williams, Vice-President of the Third World
Organization for Women in Science (TWOWS), Nigeria.
l ‘Women and Scientific Education: the case of higher
education in the Ivory Coast’, by Professor Denise
Houphouet-Boigny, Director of Higher Education,
Ivory Coast.
l ‘The Participation of Women in Scientific Careers in
Southern Africa and Especially in Botswana’, by Professor
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F. Mpuchane Sisai, Dean, Faculty of Sciences, University
of Botswana.
l ‘Beyond Motivation: the challenge of keeping women
in scientific and technological careers’, by Professor
Eunice A. C. Okeke, Department of Educational
Sciences, University of Nigeria.
l ‘Women Engineers in Mali’, by Salamata Fofana Gakou,
Engineer, President of the Association of Women
Engineers of Mali (AFIMA).
l ‘Women, research and technology’, by Clémentine
Dabiré-Binso, Research Assistant at INERA, President
of the Association of Women Scientists of Burkina Faso
(AFSCIB).
These numerous presentations gave an overview of the
situation of women in scientific and technological careers
in Africa. In spite of the differences found in the sub-
regions represented as concerns the attendance of girls
at the three school levels, the problems of recruiting
women scientists and engineers were found to be of the
same order in all the countries studied. It was underlined
that women were rare in scientific and technological
careers (under 30 per cent), that they usually chose Biology
over other fields, and that they are still absent from
positions of decision-making and responsibility.
In Côte d’Ivoire, women are underrepresented among
teaching scientists: 4 women tenured professors in health
sciences, 10 per cent of professors in the other scientific
fields. There are no women research directors nor research
professors; all women are merely research associates or
research assistants.
In Burkina Faso, there is only one woman among the
18 tenured university professors.
Women make up a scant 8.8 per cent of the non-
contractual research scientists at the National Center for
Scientific and Technological Research. There are no women
in positions of responsibility at this research centre.
A study of the statistics for southern African countries
reveals that, although school attendance among girls in
primary and secondary schools is high and even greater
than among boys (83 per cent school attendance with
over 50 per cent girls, and 53.5 per cent girls in secondary
schools in Botswana in 1994-95), girls are still not well
represented in scientific careers. Women make up an
average 28 per cent of science students at the University
of Botswana and, for the countries of the sub-region, 10
per cent of the teachers in Faculties of Science, with only
0.71 per cent of the professors.
The problems women encounter in higher education
and research are accentuated in the engineering professions.
Women represent 3.5 per cent of engineers and 11.3 per
cent of technicians in Mali. Sudan has the highest
percentage of women engineers with 15.8 per cent.
Participants likened the access of African women to
scientific and technological careers to a walk through a
minefield. As a scientific career is long and particularly
arduous for a women, girls often choose studies with
short curricula and which rapidly lead to employment.
Of those who dare pursue the scientific adventure, many
decide to change direction after several years of study or
professional practice.
The reasons for girls’ turning their backs on science
and technology are well-known:
l absence of sociological equality between the sexes or
equal opportunity in studies and careers;
l the difficulty for women of reconciling their family
demands and those of an education or career;
l insufficient number of female ‘models’ to encourage
girls to choose a scientific or technological career in
spite of the difficulties encountered;
l lack of financial backing necessary for continuing
specialized studies or research work;
l absence of media projection of the role women scientists
and engineers could play in encouraging girls to pursue
science and technological careers.
The subsequent debates demonstrated that the difficulties
mentioned during the various presentations concerned
all of Africa.
In addition to this observation, the participants
emphasized the need to increase the presence of women
in scientific professions with a view to sustainable human
development. The objective is to achieve a critical mass
of women scientists, and thus to reinforce the scientific
potential of the continent. But above and beyond this
quantitative aspect, the goal is to enrich not only the
scientific community, but society as a whole by
contributing new ideas, different viewpoints, original
methods and undoubtedly motivation to strive for a
culture of peace.
Consequently the Forum was asked to help encourage
governments to take into consideration the considerable
untapped resources that the women of the African continent
represent.
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Recommendations of third panel
Many recommendations were made (see Regional Action
Plan), including the following:
l Promote women scientists and engineers to decision-
making positions, so that they can work for the
advancement of girls and act as spokespersons for all
women,  implement ing  po l ic ies  tha t  t ake  in to
consideration their needs, aspirations and interests;
l Provide women scientists and engineers with a social
environment that allows them to reconcile their family
and their profession;
l Create special regional funding for women scientists
and engineers;
l Encourage the creation of associations of women scientists
and engineers and build closer links between them;
l Place new technology at the disposal of women;
l Encourage women scientists, teachers and engineers
to act as relays for women in rural areas, striving to
pinpoint their needs and to disseminate the discoveries
and technologies recently developed.
Fourth panel:
Vocational training
The presentations of this panel focused on the place and
role of vocational training in science and technology as
regards the new needs of companies:
l Industrial structures and career opportunities in the
textile industry: consequences for the training of girls’,
by W. Dinah Tumuti, Head of the Textiles, Clothing
and Design Department of Kenyatta University, Kenya.
l ‘Vocational training of girls and women in Burkina Faso:
results and prospects’, by Zourata Yameogo, Inspector
of Secondary and Vocational Education.
l ‘Solar energy trades’, by Emmanuel Nanema, research
scientist at the Energy Department of IRSAT/CNRST,
Burkina Faso.
l ‘Vocational training in non-formal education’ by Sabine
Zigani, Representative of the World Association of Girl
Guides and Girl Scouts.
Working from concrete examples, the participants
demonstrated how the technological evolution affecting
companies nowadays should incite decision-makers to
offer women suitable vocational training.
In the textile industry, one of the sectors generating
the most jobs in Africa, in the solar energy industry and
in other professional branches (conservation and
transformation of foodstuffs, for example), women often
account for most of the least qualified workers. The new
technologies and the advent of computers has caused
profound changes in corporate operations. This evolution
forces companies to recruit a qualified workforce which
often is not available on the marketplace as yet. To remedy
this problem, it will be necessary to design and implement
vocational training programs that include sciences,
mathematics and corporate management in order to allow
girls to find interesting, well-paid jobs.
The World Association of Girl Guides and Girl Scouts
presented its information education programs in health,
nutrition and environmental protection designed essentially
for girls and young women who are illiterate or have had
only a limited education.
The discussions focused on the importance of non-
formal education in helping illiterate women in their
daily life.
Distance learning was also suggested.
As concerns vocational training, mention was made
of the limited offer that has to cover a growing demand
and the insufficient number of qualified professors at
training centres, as well as the excessively restricted fleet
of facilities available to meet a massive student body.
Several participants mentioned the difficulty girls encounter
in their professional integration at the end of their training
period.
It was requested that associations of women scientists
and engineers draw up an inventory of the technologies
used by women in handicrafts and more generally speaking
in the various activities of the informal sector, and to
encourage the transfer of more suitable technologies.
Among the achievements of the study are the creation
of an International Center for the Co-ordination of
Women-oriented Activities, located in Burkina Faso and
destined to become a centre of activity in education and
training.
Recommendations of fourth panel
Subsequent to these presentations, several proposals were
submitted:
l Promote technical and vocational education, especially
by launching awareness campaigns aimed at girls;
l Increase the number of vocational training centres and
implement programs that meet current needs;
l Design information and communication programs
Women, science and technology: towards a new development?
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focusing on the dissemination of new technologies;
l Train vocational guidance counsellors capable of orienting
girls toward promising skilled professions;
l Create structures that provide information on funding
designed to encourage girls and women to choose
scientific and technological studies and the professions
to which such studies lead;
l Train women in machine maintenance, especially those
living in rural areas.
Adoption of key documents
The last day of the Forum was set aside for the adoption
of two documents:
Ouagadougou declaration
The participants finalized the message the Forum addressed
to all those involved in the future of Africa. This message,
called the Ouagadougou Declaration, attempts to underline
the fact that drastic changes in teaching and training
methods are vital to the development of Africa. It is
specifically addressed to the African governments,
UNESCO, international non-governmental organizations,
bilateral and multilateral development aid institutions,
and to all those who, by their position, can help promote
women’s access to development and the application of
science in their countries, that is to say, parents, teachers,
research scientists, industrialists and corporate managers.
Regional action plan
On the continental level, the Forum also proposed a
Regional Action Plan designed to encourage and promote
initiatives taken by all African member states, by placing
at their disposal, data, experience and all other means they
require in this field, through regional and sub-regional
projects, networks, associations, etc.
Closing ceremony
of knowledge, faced with the challenges of globalization’
and encouraged them ‘to work with the various components
of society to build a new world, a world of peace.’
His Excellency François Cousin, French Ambassador
to Burkina Faso, expressed his country’s satisfaction at
having contributed to the success of this important
meeting of women scientists and engineers, the conclusions
of which should enrich the debate at the World Conference
on Science for the Twenty-First Century.
Christophe Dabiré, Minister of Secondary and Higher
Education and Scientific Research of Burkina Faso, made
a solemn pronouncement in favour of the advancement
of women in general, and more specifically in the field
of science and technology. He declared, ‘I will work with
my African counterparts in charge of Education and
Training to ensure a qualitative change in attitudes, as
well as a reform in the design of pedagogical and teaching
tools, so that in the future girls and boys alike will be
viewed with a positive outlook’.
After inviting the participants to continue their action
vis-à-vis their governments and their research and teaching
institutions, he declared the work of Forum closed.
For further information, please contact:
r.clair@unesco.org
Subsequently, the Forum held a closing ceremony during
which Noureini Tidjani-Serpos, Deputy Director-General,
in charge of the Priority Africa Department at UNESCO,
praised the courage of the Forum’s participants ‘in the
face of the poverty, social injustice, exclusion, and
marginalization women suffer as concerns the sharing
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Declaration of Ouagadougou
Preamble
We, the participants of African Forum on Women, Science
and Technology, held in Ouagadougou, Burkina Faso,
January 25 to 28, 1999, as a prelude to the World
Conference on Science for the Twenty-First Century,
Having made a critical study of the situation of the
continent, and in particular that of women, chiefly
characterized by:
l low school attendance among girls, with barely one
girl of school age in four receiving a primary education;
l high illiteracy among women, especially in rural areas
where six to nine women out of ten can neither read
nor write;
l a low level of scientific and technical culture in the
population overall, and among women in particular;
l an insufficient representation of women in scientific
professions, and especially in decision-making;
l the almost total lack of any real policy on science and
technology.
Given that such a situation constitutes:
l an injustice toward women, thus depriving them of
the intellectual and practical means indispensable to
improving their living conditions in economic and
political contexts that are becoming increasingly difficult
(structural dysfunction linked to the many-faceted
crisis affecting Africa, to which must be added the
various conflicts that continue to plague the continent);
l a considerable waste of human resources, given the
essential role African women play in society: child
rearing, family responsibility (nutrition, care, hygiene),
management of natural resources (water, energy sources),
agricultural production, fishing, crafts, small trade and
odd jobs in the informal sector;
Underlining that:
l The World Conference on Education for All (Jomtien,
Thailand, 1990) assigned absolute priority to the need
to ensure that girls have access to education and to
improving the quality of the education that they receive :
l The Third International Conference on Women (Nairobi,
Kenya, 1985), in its Forward-looking Strategies for the
Advancement of Women by the year 2000, emphasized
the urgency of increasing the number of girls and
women receiving a scientific or technical education
and to encourage them to play a greater role in improving
technologies for development;
l The Fourth United Nations World Conference on
Women (Beijing, China, 1995) reaffirmed, in its
Declaration and its Platform for Action, that it was
vital to improve women’s access to vocational, scientific
and technical education as well as to continuing education
in order to achieve the conditions for durable
development working to serve the individual;
Have decided to work to create a society that guarantees
men and women equal rights, responsibilities and
opportunities in all fields, and more particularly in the
field of science and technology, as well as ensuring their
joint participation in the development of the African
continent.
Appeal
To this end, we are launching a solemn appeal:
To the governments of our member
States
So that they will adopt and implement the necessary
legislation and appropriate regulatory and institutional
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measures that will facilitate the advancement of women
and girls in the field of education in general and more
specifically in the field of scientific and vocational training.
With this view in mind, we ask them to pursue and
intensify their efforts in order:
l to eradicate certain sociocultural factors that force girls
and women into imposed, fixed roles;
l to promote informal education suited to the interests
and aspirations of women and underlining the advantages
that scientific and technological knowledge would
procure for their future;
l to make use of the scientific and technological potential
of African women: the knowledge, know-how, life skills,
handed down over the generations in numerous fields
(pediatrics, pharmacology, culinary practices);
l to renovate the scientific and technical teaching programs
and materials in order to make them more attractive
to girls;
l to create technical training programs for girls and
women that integrate the advances made in science
and technology;
l to adapt training of trainers policies as regards gender,
i.e., social equality between the sexes;
l to promote women to decision-making positions in
the field of science and technology;
l to create a new regional, national and international
partnership aimed at promoting African girls and
women in the realm of science and technology.
To the Director-General of UNESCO
So that he will support the broad dissemination of the
conclusions of the Regional Forum of Africa and that,
jointly with the partners of UNESCO, he will provide
the Organization’s support in implementing the Regional
Action Plan designed to strengthen the initiatives of the
governments with a view to promoting girls and women
in the field of science and technology.
To the international scientific community
So that, by creating favourable conditions, it will encourage
and support girls having reached a satisfactory scientific
and technological level to continue their studies in higher
education and research and to advance in their career.
To partners in development
So that they will, in their co-operation programmes with
African states, grant high priority to the training and
participation of women in scientific and technological
activities.
To the NGOs and local associations
So that they will help populations, especially rural
populations, become aware of the importance of science
and its applications in improving their living conditions,
and also become aware of the vital role women can play
in the development of their countries, by investing in
scientific and technological activities.
For further information, please contact:
r.clair@unesco.org
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Ouagadougou regional action plan
Objectives
The African Forum on Women, Science and Technology,
held in Ouagadougou, January 25 to 28, 1999, underlined
the fact that the accelerated development of the continent
presupposes a vast collective effort, the utilization and
mobilization of all human aptitudes in all societies, and
the participation of the entire population.
African leaders seem to be aware of this need, and
the promotion of women is becoming a reality in most
African countries, where a new attitude toward women
is blossoming.
It is in this perspective that the Forum of Ouagadougou
proposed a Regional Action Plan aimed at:
l encouraging the implementation of national policies
designed to facilitate the access of girls and women to
education, training and professional activity in the field
of science and technology;
l promoting the pooling of resources and the creation
of synergy on the regional and interregional levels;
l encouraging the participation of women in science and
technology centres and poles.
Recommendations
The Forum made recommendations in three fields
considered to have priority: scientific education, research
and technology, vocational training.
Scientific education
l Encourage girls to take an interest in science and
technology as of primary school;
l When drawing up Scientific and Technological Programs
and schoolbooks, take into consideration anything that
could motivate girls, integrating the traditional knowledge
of women and the concerns of girls;
l Reinforce sex education programs and promote a policy
of support to young women who find themselves in
difficult circumstances;
l Encourage young women to choose a career as teachers,
and more specifically science and technology teachers;
l Multiply the means of support and encouragement for
girls choosing scientific and technological studies
(scholarships, grants, etc.);
l Promote a training for trainers program that would
make them aware of the gender issue, i.e. social equality
between the sexes;
l Support positive actions carried out to promote the
scientific and technological education of girls, in order
to have such actions shared (FAWE, FEMSA, GASAT,
TWOWS).
Research and technology
l Promote and financially back associations of women
scientists and engineers, and assist them in networking;
l Create special regional funds for women scientists and
engineers;
l Promote women scientists and engineers in decision-
making spheres;
l Place recent technology at the disposal of women:
research scientists and teachers;
l Expand the continuing education of female research
scientists and teachers;
l Encourage women research scientists to provide
information on new discoveries to women in urban
and rural areas;
l Draw up regional science and technology awareness
campaigns aimed at girls, parents, guidance counsellors
and teachers;
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l Promote studies and research on any factors blocking
women’s access to scientific and technological education
and culture and target insti tutions capable of
implementing the necessary changes;
l Create one or more UNESCO ‘Women, Science and
Technology’ Chairs in each of the linguistic zones of
Africa;
l Promote the creation of a network between the various
UNESCO ‘Women, Science and Technology’ Chairs
in Africa;
l Spotlight women scientists and engineers and their
works by bestowing awards and featuring them on
radio and television and in newspaper articles, etc., so
that they are better known within the scientific
community and act as models for girls, thereby nurturing
scientific vocations.
Vocational training
l Create formal and informal education programs that
include science and technology on an elementary level,
but one vital to improving living conditions, and provide
the resulting training for trainers;
l Train the guidance counsellors responsible for giving
young people information on promising trades that
girls can choose (textile industry, solar energy, new
information and communications technologies, etc.);
a Ask associations of women scientists and engineers to
make an inventory of the technologies women use in
their crafts and to draw up a transfer of technology
program;
l Train women, especially in rural areas, to use and keep
up with new technologies such as solar energy and
biotechnology;
0 Create a regional, national or international ‘Women,
Science and Technology Day’.
For further information, please contact:
r.clair@unesco.org
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Women, science, biotechnology:
what does the future hold for the
Mediterranean?
Turin (Italy), 29-31 January 1999.
Preamble
Although significant progress has been achieved during
the 1990s in translating the goal of equal opportunities
for all into a reality, ‘those who believe that equality in
research will come of itself within a short time are out
of touch with reality’ (Hilden report 1997). Moreover
such equality of opportunities is not something that can
be achieved in a vacuum, but rather forms part of the
essential fabric of human rights and responsibilities in
the global development of society. However, the emerging
world of the near future, ‘does not inspire wholehearted
enthusiasm: The winds of freedom have rekindled the
embers of hatred’ (F. Mayor, UNESCO). In the field of
Gender Justice, and  the  deve lopment  o f  Equa l
Opportunities as a part of ‘Best Policy in Science
Management’, we would do well to bear in mind the
words of Elsa Stamatopoulou, Chairperson of the NY
offices of the UN’s Office of the High Commissioner
for human Rights: ‘Through education we should make
people more aware of Human Rights because only
education can change the minds and hearts of people.’
Therefore there is an urgent need to press forward at
all levels, not only with initiatives such as those discussed
during the Third International Conference ‘Women,
science and biotechnology: what does the future hold
for the Mediterranean?‘, but especially with their practical
implementation by educating all of the players in Science,
Engineering and Technology (SET) in how to treat women
and men as equals, with the same right to successful
career development.
We recognize the undeniable right of all members of
the human race, not only to be treated as equals, but also
to enjoy the necessary circumstances, welfare, education
and training so as to be able to have equal opportunities
of access to all levels of the decision making process. This
requires:
l the discussion and adoption of policies and specific
actions that guarantee a representative proportion of
women on all peer-review and recruitment panels as
well as on the editorial bodies of both the specialized
journals and the mass media;
l governments, national and international public bodies
to organize training programs in the implementation
of equal opportunities for all of the faculty and staff
of universities and research centres.
Within the context of the debates of the working groups
on ‘Development and Economy’, ‘Culture and Education’
and ‘Biotechnology’ the following basic premises were
recognized as a basis for the discussions:
l the definition of development by the UN Decade on
Women (Equal i ty , Deve lopment  and  Peace ) :
‘Development means total development, including
development in the political, economic, social, cultural
and other dimensions of human life, as well as the
development of the economic and other material
resources and physical, moral, intellectual and cultural
growth of human beings. Development also requires
a moral dimension to ensure that it is just and responsive
to the needs and rights of the individual and that science
and technology are applied within a social and economic
framework that ensures environmental safety for all
forms of life on our planet.’
l The importance of recognizing the very significant
contribution of women to scientific and technological
development in the twentieth century. Moreover, this
‘value added’ aspect should be further developed so as
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to harness fully the abilities and efforts of more than
half of humanity.
l Achieving equality of status in research and Higher
Education is a management responsibility at all levels.
The initiatives in support of equality will improve
mankind’s overall research potential and technological
capacity.
l The need for politicians and decision makers at
international, national and local levels to acknowledge
both the ethical questions related to biotechnological
research, discoveries and applications, and their social,
cultural, economic and political antecedents and
implications.
This is particularly critical in terms of the many
implications for women that arise, therefore they must
be involved in significant numbers in all discussions
and decisions on these questions at all levels (scientists,
decision makers, public representatives).
l The lack of statistics related to many of the key issues
that need to be addressed in order to achieve equal
opportunities for women.
Keywords
Some of the key words which featured in the presentations
and debates were (in no particular order):
l Women as Role models; to be used by the media when
presenting or discussing issues of SET.
l Mainstreaming; the application of equal opportunities
in all policies and actions.
l Downstreaming; stopping the gender brain drain in
SET careers.
l Re-education; training o f  m a n a g e m e n t  a n d
administration personnel in equal opportunities.
. Exclusions; the elimination of both explicit and implicit
forms of excluding women from equal opportunities.
l Family friendly; the adoption by all public and private
bodies of policies which make a woman’s career in SET
compatible with caring for dependent family members.
l Return to work; the development of programs which
contribute to female researchers being able to re-start
their professional activity after an interruption.
l Publicity; the need for diffusion and discussion of these
issues and the benefits resulting from policies promoting
equal opportunities.
Women, Science and Technology: Towards a new development?
l Gender stereotyping; the abuse of ‘negative’ role models
for boys and girls.
l Networking; associations and discussion groups of
women to help women.
l Women friendly technology; innovations in family
planning techniques and domestic technology.
l Responsibility; women scientists have the responsibility
to warn about the possible problems of scientific
discoveries.
l Exploitation; women scientists should work to ensure
that biotechnological discoveries are used to help people
and are guided by that goal.
l Involvement; women scientists should be involved in
the raising and discussion of the ethical, cultural and
social implications of their research.
Recommandations
Considering that:
l some of the obstacles for the full participation of women
in research are:
- lack of a scientific multidisciplinary culture in the
educational curricula;
- gender segregation in education and training, gender
stereotypes in culture and society and their influence
on parents and girls’ attitudes and expectations;
- unbalanced distribution of domestic responsibilities
(for a woman scientist family and job are often
mutually exclusive alternatives).
l The impact of SET can be very positive on women’s
lives (the impressive participation of women in the
labour force since the 1970s has been possible thanks
to, among other things, the innovations in family
planning techniques and to technological advances):
- more efforts should be undertaken to develop women
friendly technology, and to consider women’s interests
and needs;
- as new technology is developed, there should be a
continuous effort to relate it to the technology that
is already generally available.
l Women have developed new and innovative approaches
in the field of socio-economic sciences. More recognition
should be given to their contribution, which is too
often ignored or copied without attribution.
l Traditionally, men deal with macro-economic policies
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and decisions, and women with micro-policies:
- New trends in macro-economy are discovering local
development as a key element for sustainable macro-
economy (local/global); women’s experiences at the
local community level can offer models and good
practices.
- At the micro-level, many projects have been
implemented to combat poverty, by income generation
projects and micro-business. Innovative methods
have been developed but, to be effective, they should
be dissemi-nated and made to contribute to a
redefinition of macro-policies’ models. This will
avoid a vicious cycle between the adoption of macro-
models that generate poverty and exclusion, and
micro-intervention that tries to alleviate their negative
impact.
l Scientists in the field of biotechnology must play an
active and central role in identifying and defining the
ethical issues related to biotechnology and their
implications. These would include questions such as:
- what research questions should be studied and what
avenues pursued;
- who defines the priorities and on what basis — scientific
curiosity, or human betterment, or financial gain
etc.;
- how the research is conducted — with or without
animals, with or without a gender perspective, etc.;
- in genetic research, people should have the right to
know, or the duty to know, or the right to not know,
what their genetic make-up is;
- whether or not positions should be codified in law,
or whether they should be left to the judgement of
the people themselves — for example in terms of
surrogate motherhood, in vitro fertilization, etc.
l The continued increase of scientific and technical
knowledge among women is very important and places
the following challenges on teachers, the mass media
and role models:
- improved teaching skills must be developed that will
be able to arouse the interest of female students at
all levels and impart scientific and technological
skills to them.
- Girls need to be convinced of the important role
which women can play in SET (and boys should be
educated to accept and encourage this in their sisters
and peers).
- The joy, satisfaction and rewards which women can
achieve, through their careers in these fields, need
to be emphasized and publicized.
- Women who are already in key positions should help
other women to enter into and develop careers in
SET.
- These actions have to be directed not only at the
girls themselves, but also at their parents, teachers
and professors (at all levels). They should also include
contacts and career orientation with universities,
technical schools and high tech industries.
- The mass media can assist in the education of parents
in the developing education scenario so that they
understand better the way their children are being
taught.
- The mass media should use female scientists and
engineers as presenters of SET programs, thereby
providing women role models.
- At the same time the workload of existing role models
should be officially recognized by employers, as is
already the case of science ‘popularized’.
- Negative stereotypes must be eliminated.
l There are difficulties to be overcome in entering the
world of SET and many traps along the path of women’s
careers in these fields:
- Policies to open these fields to women must be
adopted, including gender neutral selection committees
and a representative balance in all aspects of the peer
review process.
- Exclusion (explicit and implicit) must be eliminated,
as well as intolerance in all of its forms.
- The authorities, administration and management
must stop the gender brain drain by learning to care
about the future of women in SET careers.
- Family friendly working conditions must be offered,
including social benefits (e.g. tax allowances for
childcare costs), so that SET careers are compatible
with family responsibilities.
- Ongoing programs of education and training —
especially for women facing the challenge of renewing
their professional activity after a break for whatever
reason — must be implemented in all fields.
- Women need to be able to obtain the academic
recognition and funding which are necessary to
achieve positions of responsibility.
- There is a need to continue to promote forums where
women can discuss their problems and future role
in SET, including spaces where younger students
Women, science and technology: towards a new development?
55
Optical Character Recognition (OCR) document. WARNING! Spelling errors might subsist. In order to access
to the original document in image form, click on "Original" button on 1st page.
Women, Science and Technology: Towards a new development?
can meet role models and discuss the issues which
they have faced and how they have coped successfully
with these.
We call on politicians and decision-makers at all
levels to:
l acknowledge both the moral obligation and scientific
necessity of:
- adopting equal opportunity policies based on scientific
criteria in order to benefit the community and
all of humanity;
- incorporate these policies in all their decisions and
strategic directives;
- introduce these policies at the highest levels and
apply them vertically;
- develop and set up training programs that focus on
this issue and ensure that they are imparted to all
of the staff of universities and research centres.
l share good practices, programs and policies on removing
the explicit and implicit barriers.
l direct more efforts towards creating a critical mass of
women in policy and decision-making, at all levels,
including the economic and financial fields.
0 give women scientists prominent positions in all of
these programs so that they can represent the points
of view of women, and serve as role models.
We also call upon scientists in the field of biotechno-
logy to:
l play a major role in educating politicians, decision-
makers and the general public about:
l the limitations of science and its ability to understand
the complex interrelationships between various factors.
(Particularly, with regard to the Human Genome Project
at this point in time.)
l the tremendous advances made in research and the
possibilities they open up to us.
l the threats that exist today to excellence in science from
economic interests in the research and the attendant
wish to sometimes limit the free dissemination of the
results.
l the implications of decisions taken both on the personal
and public level, so that ‘informed consent’ is not
merely a slogan.
We also call for:
l the maximum diffusion of these statements and
recommendations by UNESCO, both to governments
and other relevant bodies, as well as through the creation
by it of specialized homepages on the Internet, so as
to reach as wide an audience as possible;
l furthermore UNESCO should disseminate biotechnology
information through the Internet, so that scientists in
all countries have access to up-to-date information;
l the urgent need to translate these recommendations
into concrete actions in the form of training programs,
under the banner of ‘Best Policy’ in SET management,
promoted and organized by governments, national and
international public bodies as well as by both the public
and private research sectors;
l the development of a common definition for the
necessary statistics and an international database on
gender related issues;
For further information, please contact:
forummed@arpnet.it
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Turin Declaration
The International Forum of Women of the Mediterranean,
Network UNESCO, organized in Turin, 29-31 January
1999, its third International Congress on ‘Women, science,
biotechnology: what does the future hold for the
Mediterranean? The topics of this third Congress were
chosen taking into account on the one hand the increasing
role played by science in women and men’s lives and, on
the other the new political and ethical problems it necessarily
implicates. Another goal of the Congress was to prepare
documents in view of the UNESCO World Conference
to be held in Budapest in June 1999, where the Forum
will represent the basin of the Mediterranean.
Five years after the UN World Conference on Women
(Beijing 1995) when the States agreed on an action platform
to improve women’s position at power levels in the scientific
and technological fields, we have found out that in all the
countries of the Mediterranean the situation is still alarming,
despite the parallel growth in the number of women who
have embarked on technical and scientific careers.
Once acquainted with the results of the regional
conferences held in Latin America (Bariloche, Argentina,
October 1998) and in Europe (Bled, Slovenia, November
1998), and in accordance with the tradition of the
International Forum of Women of the Mediterranean
meetings, at the end of the work we adopted this declaration,
called Turin Declaration. The signers and the International
Forum of Women of the Mediterranean, Network UNESCO,
commit themselves to accomplish, directly or through an
awakening campaign involving the decision makers, a
number of actions aimed at strengthening these positions.
Once ascertained that :
l the most serious problems relevant to the issue ‘women,
science and biotechnology’ in the Mediterranean
nations (causing an unbalance among the countries of
this area) are :
- the difference between men and women in the scientific
and technologic field ;
- the disparity of scientific and technologic levels existing
in this part of the world.
l Poverty, i.e., the lack of a scientific culture makes the
efforts of the countries willing to develop scientific and
technologic research allusive, and looms heavily on the
future of these nations. At the same time the lack of an
equal educative reality, in some countries even macroscopic,
is present almost everywhere in the Mediterranean area
for what concerns scientific teaching. Also for this kind
of education, teachers too often reproduce the stereotypes
of differences between sexes.
l Science obeys ideological, economic and political logic,
that influence its choices — too often guided by the
demands of economic income today — and all this leads,
for example, to the exclusion of certain molecules or
diseases from the research field, although they still affect
whole peoples. Besides, due to the power to intervene
on and transform human genetic make-up, new ethic
problems have arisen.
l To give an answer to these problems, all Mediterranean
women assert that science and technology should develop
in a context of freedom and democracy, to guarantee
the access to knowledge. It is therefore impelling for
women of the Mediterranean, aware of this delicate
matter, to indicate the ethical criteria to be followed for
the creation of concrete programs on specific themes,
valid for all cultures. It is essential for women to partake
in the orientation of research by occupying key positions.
l It is impelling to awaken civil society to the effects that
science and technology have on women and men’s
everyday life and to the need of a better understanding
of scientific matters, Issues concerning the future of
science and technology should be considered not only
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within the scientific community, but also within a broader
frame, as they involve all citizens, females and males.
l For what concerns the inequality between women and
men, the International Forum of Women of the
Mediterranean notifies that women’s exclusion is the
same also in the economic, social and political life.
Besides, science neutrality — that is supposed to recognize
talent without taking into account sex — is deeply
undermined by many concrete examples of women
scientists whose merits are not rewarded or have been
rewarded very late.
The Signatories of the Turin Declaration commit themselves:
At the Mediterranean level
l To encourage the diffusion of knowledge and the exchange
of people among the different countries, supporting
especially young women as researchers. To develop
contacts between scientific institutions (university,
research centres, etc.) of the different countries of the
basin of the Mediterranean in view of common projects
for training and research.
l Make sure that women take full advantage of scientific
and technologic agreements among countries of the
Mediterranean.
l Support projects aiming at the co-operation and exchange
of resources in order to solve common or specific problems
found in the Mediterranean area.
l Create a local scientific body called ‘Women and Sciences
of the Mediterranean’ able to:
- update figures on positions and roles played by women
in different disciplines;
- promote the diffusion of information on women
scientific activities;
- define a list of skills and scientific talents.
l Create a group of women scientists inspired by the Italian
‘Donne e Scienza’ (Women and Science), co-ordinated
by the Forum of Women of the Mediterranean, in order
to realize co-operations between the North and South
Mediterranean for scientific projects and activities.
l Monitor women scientists’ groups already organized in
associations and promote the creation of other groups
where lacking.
l Monitor already existing bioethic committees to gain
further information, to put together and assess documents,
and to promote participation to these committees of women
scientists. Make possible the creation of national bioethic
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committees in countries where they still do not exist.
l Develop a continuous training.
l Found international courses, under the superintendence
of  the  In terna t iona l  Forum of  Women of  the
Mediterranean, with the help of the CIF/OIL in Turin
and the UVO/ROSTE in Venice, to train people for the
popularization of science and its applications. These
courses should be addressed to the training of women
in charge of associations and the creation of small artisan
and rural companies. They will provide means for better
information about women, the reality and the use of
science and biotechnology. The training will also allow
public debates on science, its purpose and the consequences
on different cultures.
l Create, from 1999, annual grants for two girls (from 18
to 26 years old), one from the North and the other from
the South of the Mediterranean, willing to undertake
scientific studies. These grants are in memory Francesca
Maria Buzzetti and are at disposal of the International
Forum of Women of the Mediterranean thanks to the
UNESCO Centre of Turin.
At a national level
l Promote actions addressed especially to young women
and their families, to struggle against all prejudices that
block the access of a higher number of women to scientific
careers.
l Promote actions to support girls’ orientation towards
different jobs. Train teachers able to encourage, thanks
to a new pedagogy, the new generations without
discriminations, developing their scientific curiosity.
Create programs with adequate means for the education
needs of the different countries.
l Multiply actions aimed at encouraging women’s
participation in the definition of policies and in the
choice of priorities for what concerns education, scientific
research, and budget management. These actions will
be promoted from within, with the help of already
existing organizations and institutions and through non-
government organizations.
In parallel with the realization of the actions here defined
for the next two years, the Forum of Women of the
Mediterranean will also organize its Fourth Congress in
Fez in 2001.
For further information, please contact:
forummed@arpnet.it
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The interaction of Arab women
with science and technology
Abu Dhabi Declaration
Abu Dhabi (United Arab Emirates)
24-26 April 1999
of the Private Arab Universities Association and Chairman
of the Technosphere Centre of Excellence in Dubai.
Strategy
Preamble
We, the participants in the present Conference held at
the headquarters of the General Union of Women in the
United Arab Emirates (UAE):
Express our sincere thanks and gratitude to His Highness
Sheikh Zayed Bin Sultan Al-Nahyan, President of the
UAE, for his wise leadership, piercing vision, his exclusive
and uppermost interest in human development, his
continued support for the efforts of human development
based on his belief that man is both the end and the
means of human development and the best type of
long-term investment. This support for sustainable
human development is coupled with the support of
His Highness Sheikh Maktoum Bin Rashid Al Maktoum,
Vice-President of the UAE, Head of the Council of
Ministers, Ruler of Dubai, and that of the Members
of the Supreme Council and other rulers of the UAE,
Extend our thanks andgratitude to Her Highness Sheikha
Fatima bint Mubarak, wife of His Highness the President
of the UAE and President of the General Union of
Women in the UAE, for her patronage of the present
Conference and for the comprehensive speech given
on her behalf,
Express our sincere thanks andgratitude to all of those who
participated in the Conference, particularly the General
Union  o f  Women in  the  UAE,  UNESCO,  the
Technosphere Centre of Excellence in Duabi, Ajman
University of Science and Technoloy (AUST), particularly
His Excellency Saeed Salman, President of AUST, Chairman
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All levels of the education system must be developed and
its constituents reformed with a view to enhancing its
economic, cultural and social output and accelerating
the rate of comprehensive and sustainable development.
This particularly entails:
l realizing the ‘education for all’ principle and translating
this right into good and equal educational opportunities
for both sexes and for all areas and regions; this would
necessarily lead to the spread and universality of basic
education among the young, as well as the eradication
of adult illiteracy, especially among women.
l providing support to the scientific research centres in
universities and the HTCs, and relating them to the
production and services establishments with the aim
of transferring technology, developing production and
utilizing research findings to serve development. This
necessitates increasing resources and funds allocated
to scientific research, on one hand, and enhancing
interaction between universities and industry, on the
other.
l the participation of women specialized in science and
technology (S&T) in applied collective basic research
and also in technology development and technology
transfer activities, besides encouraging women to lead
these research teams.
l creating new job opportunities for women in S&T
fields. Employing women should not be neglected and
job opportunities should be balanced with educational
and training opportunities.
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l creating professional information systems in the field
of S&T and supplying these systems to educational
and training establishments to circulate them among
women specialized in S&T and encourage these women
to enter the job market in this area through a package
of financial and spiritual incentives.
The participants stress the importance of the relation
between S&T and national development; women need
to prepared to enter S&T fields in view of the fact that
S&T is essential to the development and advancement
of society.
The part icipants consider the contribution of
women to an institution and the work performed by
women as an important factor in the overall success of
an institution.
The efforts of Arab countries to improve technical
and scientific education systems, especially in programs
and subjects related to needs, should continue to be
supported.
Legal issues
New laws or amendments to existing laws should be
passed that establish the following:
l Equality between men and women in terms of wages
and incentives, keeping in mind that women should
be able to perform their familial duties,
l Provision of a safe working environment and safety
precautions in manufacturing companies,
l Provision of incentives to encourage research and
technological development and innovation,
l Provision of a suitable reward system and retirement
plan for women,
l Measures to encourage the private sector to employ
women in the field of S&T.
Implementation
Arab countries should be assisted, through the provision
of technical and financial support, in carrying out all
suggestions made in the present Declaration to enhance
the role of Arab women in S&T, especially in matters
concerning the development of information networks
and science clubs for women.
Education
Children should be exposed to S&T from early childhood
onwards to promote both boys’ and girls’ awareness of
the S&T environment around them and to stimulate
their aptitude for further learning and research. In this
connection, attention must be paid to the development
of laboratories so as to encourage empirical education.
Female and male students should be encouraged to
study S&T at all levels of general education and to develop
a positive tendency to specialize in the same at the higher
educational level.
The quality of the educational process should be
improved by drawing up advanced educational objectives,
curricula, modern educational materials and teacher
training in light of the most recent teaching, guidance
and assessment methods. The educational process must
focus on the learner to develop his/her intellectual
potential, in particular the person’s faculties of innovation,
creativity, invention, decision-making and self-expression.
Technological methods and devices such as computers,
Internet, educational satellite channels and multimedia
should be introduced at kindergarten level so as to
encourage self-learning and promote faculties for research,
discovery and interaction with S&T.
Science clubs in schools and universities should be
supported and girls encouraged to join and participate
in the activities of these clubs. The participants also
recommend establishing science clubs in the General
Union of Women centres and in clubs for girls.
The problems of academic failure and ‘drop-outs
must be tackled in order to ensure that male and female
students pursue education to the higher levels. Careful
attention must be paid to improving the quality of
education and relating education to the labour market.
Research
Arab women should be encouraged to continue their
post-graduate studies to obtain Master degrees and PhDs
and to join post-doctorate professional development
programs.
Research centres concerned with women’s affairs
should be encouraged and supported, and information
and documentation centres established to monitor the
situation of Arab women in S&T, record laws and
regulations related to women and evaluate Arab women’s
activities in this area.
Women, Science and Technology: Towards a new development?
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Innovation and creativity centres should be set up
and women should be encouraged to join these centres.
In addition, research should be rewarded, including the
award of prizes to excellent researchers.
The  par t i c ipa t ion  of  women in  in te rna t iona l
conferences, seminars and meetings in the Arab world
and elsewhere should be supported to increase their
interaction with other Arab and non-Arab international
experts to improve their own skills.
Data bases for Arab women specialized in S&T should
be created and a periodical bibliography giving their
curriculum vitae and achievements should be prepared.
The information gathered should be circulated between
Arab countries and international organizations through
information networks such as the Internet.
All means of communication, including the mass
media, and professional promotion must be utilized to
suppor t  women’s  pa r t i c ipa t ion  in  in te rna t iona l
conferences, seminars, and meetings in the Arab world
and elsewhere, to increase their interaction with other
Arab and non-Arab international expertise to improve
their own skills.
A safe working environment should be provided for
women working in S&T, in order to protect them from
any harm or injury, and clean technology should be used
by manufacturing companies.
Nurseries, homes for the elderly and health services
should be provided for working women and their families.
Assurances should be provided to enable working
women to practice Arab and Islamic traditions.
The participants
l request UNESCO to present the recommendations of
the present Conference to the World Conference on
Science, taking the needs of the Arab world into
consideration when preparing recommendations to be
approved by the aforesaid Conference;
l call on UNESCO, the General Union of Women in
the UAE and Ajman University of Science and
Technology to organise a meeting to discuss models
of Arab women through a local social and cultural
framework that will result in the complete interaction
of women with science and technology;
l call on UNESCO, the General Union of Women in
the UAE and Ajman University of Science and
Technology to conduct a study on the possibility of
offering educational scholarships to outstanding
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performers in S&T and formulating rules and regulations
concerning the provision of such scholarships;
l call on national societies to support girls’ and women’s
science clubs, and to encourage girls to study S&T
fields by presenting them with the advantages and
disadvantages of studying the different S&T fields;
l call on women’s societies to establish communication
networks in the Arab World to increase the awareness
of women in S&T fields;
a call on national societies and non-governmental
organizations to organize more effective women’s sectors,
especially in matters relating to the participation of
women in politics and decision-making, thus enhancing
the role of women in S&T and providing more job
opportunities for them;
a call on women’s societies and unions to establish a
number of science clubs for girls in co-operation with
governmental and non-governmental organizations,
so that these clubs are inaugurated by establishing a
model club in the General Union of Women in the
UAE, in co-operation with UNESCO, Ajman University
of Science and Technology, and the United Nations
Development Programme (UNDP). This club should
also have a multimedia centre aimed at demystifying
science for young women.
For further information, please contact:
doha@unesco.org
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Gender mainstreaming
in science and technology
Report on the meeting held on
Monday 28 June 1999 at the
World Conference on Science
The thematic meeting on mainstreaming women in science
received the reports from six regional meetings organized
by the UNESCO Fora*. An NGO Declaration on Women
and Science was also available. This rapporteur’s report is
based on those reports as well as the panel presentations
and the more than 30 interventions from the floor at the
thematic meeting.
Sjamsiah Achmad chaired the meeting and Tullia
Carettoni was the president of the session. Renee Clair
was the co-ordinator. The panelists were: Grace Alele-
Williams, Gloria Bonder, Farkhonda Hassan, Aleksandra
Kornhauser, Shirley Malcom, and Geoffrey Oldham.
The nature of the problem
Although differing in the details, there was similar evidence
from all regions of the world about the nature of the
problem and about possible solutions. There was agreement
on the basic facts:
l In many countries, especially in Africa, there are fewer
girls than boys that have access to primary education,
and of those children that do have access, fewer girls
than boys learn about science.
l In many countries fewer girls than boys study scientific
and technological subjects in either secondary or tertiary
education.
* The organizers of these UNESCO regional meetings were: Latin
America: Argentina, Marta Borda and Gloria Bonder; Europe:
Slovenia, Zofija Klemen-Krek; Asia-Pacific: Australia, Minella Alarcon;
Africa. Burkina-Faso. Renée Clair: Mediterranean Area: Italy, Maria-
Paola Chiesa; Arab Countries: United Arab Emirates, N. Saleh.
l In many countries fewer women than men pursue
scientific or technological careers, and far fewer reach
the top professional, managerial or policy making
positions.
l Technological change, especially that designed to
improve the quality of life in rural areas in developing
countries, has been more directed to the tasks that men
perform than to the tasks women perform, both in and
outside the household. Development programmes
frequently have not taken this gender dimension into
account.
l Men and women are repositories of different components
of indigenous knowledge.
Not all countries have the same situation. A few, especially
those in Eastern Europe and some in South East Asia,
have rough parity between those men and women who
obtain professional qualifications in science and engineering
and who enter scientific and technical careers. But even
in these countries the most senior jobs st i l l  go
disproportionately to men.
There is some statistical evidence to suggest that the
situation is improving, especially with regard to the
proportion of female students who study science and
engineering in universities. But there was widespread
agreement that country comparisons over time are hindered
by the paucity of gender disaggregated statistical data
which is comparable, timely, and reliable.
Reasons for the problem
There was more divergence of opinion on the reasons
for these facts. Some of the divergence was due to the
different situations which exist in different countries and
regions of the world. They included cultural differences
63
Optical Character Recognition (OCR) document. WARNING! Spelling errors might subsist. In order to access
to the original document in image form, click on "Original" button on 1st page.
Women, Science and Technology: Towards a new development?
which in some countries serve to discourage girls from
studying science in schools or universities, and from
pursuing scientific careers. Other reasons advanced were
discrimination, career interruptions due to childbirth
and family responsibilities, gender stereotyping of science
and technology, and the relative lack of women in policy
and decision- making positions. It was also recognized
that the full gender dimension of science and its impact
on society was imperfectly understood and warranted
further study and research.
Does it matter?
Does it matter if the above differences between men and
women exist? The meeting was in no doubt that it did
matter and for the following reasons:
l Human rights and socialjustice. All individuals should
have equality of opportunity to a science education
and to a scientific career, and for women and men to
benefit equally from advances in science and technology
l Scientific and economic reasons. If women are not given
equal opportunity to become scientists and engineers
then a country denies itself its full complement of
scientifically creative minds. This can be a serious
handicap both to the development of science and to
the generation of wealth in an increasingly competitive
world.
l Socialand economic reasons. Equal access of both women
and men to scientific and technical resources and
education will benefit their participation in productive
and reproductive tasks and contribute to the sharing
of roles and responsibilities both within and outside
the home.
a Enriching the pool of insights and motivations. Some
women, it was suggested, bring different insights, values,
motivations and methods of work to their scientific
jobs than do most men and other women. The inclusion
of more women in science will enrich the total pool
of talents, insights and motivations, and increase the
probability that science will serve the needs of all
humanity.
In a few countries in the world there appear to be few
major obstacles to women pursuing rewarding careers in
science and technology. In most of the world, however,
there are major problems. Overcoming these obstacles
and problems was seen as one of the most important
challenges facing science in the twenty-first century. It
is at the heart of the ‘new commitment ‘called for by the
conference organizers.
What can be done to
overcome the problems?
The reports from the regional meetings and presentations
at the thematic meeting yielded many detailed suggestions
on what needs to be done to overcome the problems. The
suggestions fell into two main categories following the
structure of the conference. These were actions to highlight
and improve the opportunities for women to contribute
further to science, and actions to ensure that science
impacted positively on the lives of women and men
equitably.
Within the first category were many suggestions
relating to education in science for girls and women at
all levels of education, as well as ideas on how the obstacles
facing women who pursue scientific careers might be
overcome. Within the second category were suggestions
aimed at making more explicit the gender dimension of
sustainable development, and ensuring that this gender
dimension is taken into account in determining research
priorities and designing development programmes. The
gender dimension pervades most aspects of the way in
which science impacts on society, including agriculture,
health, environment, industry, employment, local
knowledge systems and many ethical issues.
Although there is a need for more research on the topic
of gender and science, there is enough already known for
action to be taken now. One of the main messages from
the thematic meeting was that the status quo is not an
option. Change is urgently required.
Action needs to be taken by many organizations and
parts of society. These will include national governments,
international organizations, the scientific community,
NGOs, employers and individuals.
Action must be targeted at the particular needs of each
country. To define these needs and to develop appropriate
action plans for solving local problems each government
should establish its own mechanisms. Donor agencies can
then provide assistance to help implement the national
plans and strategies.
The Regional Preparatory meetings organized by
UNESCO have clearly demonstrated the value of regional
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approaches, especially for developing new science curricula
which are not gender stereotyped. But regional and global
action can go well beyond these proposals. There is a need
for a major campaign, which UNESCO and UNIFEM
should organize, to alert policy makers and educators and
parents in all countries to the critical importance of gender
and science. NGOs such as TWOWS and OFAN can also
play an important role in helping with this campaign and
in promoting networking. The internet is already proving
a useful tool in this regard and its use should be expanded.
In brief, the thematic meeting concluded that in nearly
all aspects of science and its impact on society there is a
gender dimension. This dimension needs to be recognized,
made explicit, and action taken to ensure that men and
women can contribute equally to the task of maximizing
the benefits to society of science and minimizing its
harmful effects.
It was noted by many people at the meeting that the
issue of gender and science is not just an issue for women
alone. It is of vital importance for both men and women.
Some participants and panellists, however, felt that the
issue is a women’s issue and could best be solved by forming
women’s groups to lobby and take political action. Some
felt that the choice of a male rapporteur was inappropriate.
Others felt that gender equity in science would be achieved
more quickly if more men understood the issues. They
would have preferred to see a more equitable balance of
women and men on the panel (only one of seven speakers
was male) and more men participating in the thematic
meeting (only 20 of over 120 participants were men).
Some participants at the conference wanted to include
the issues of women in science in the same category as
the issues of minorities and disadvantaged groups in
science. There was a strong consensus at the thematic
meeting that this would be fundamentally wrong. Women
are not a minority, nor should they be treated as a
disadvantaged group. Their full participation in science
and technology is a necessary condition for achieving
sustainable human development.
Postcript
Following the thematic meeting a set of proposals were
sent by the rapporteur and chairperson to the Conference
Drafting Committee suggesting changes to the draft
Declaration and draft Science Agenda. Most of these
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changes were incorporated in the final texts, including
a new paragraph (No. 90) which drew heavily on the
discussions at the thematic meeting.
This paragraph states:
Taking into account the outcome of the six regional
forums on women and science sponsored by UNESCO,
the Conference stresses that special efforts should be
made by governments, educational institutions, scientific
communities, non-governmental organizations and civil
society, with support from bilateral and international
agencies, to ensure the full participation of women and
girls in all aspects of science and technology, and to this
effect to:
l promote within the education system the access of girls
and women to scientific education at all levels;
l improve conditions for recruitment, retention and
advancement in all fields of research;
l launch, in collaboration with UNESCO and UNIFEM,
national, regional and global campaigns to raise awareness
of the contribution of women to science and technology,
in order to overcome existing gender stereotypes among
scientists, policy-makers and the community at large;
l undertake research, supported by collection and analysis
of gender-disaggregated data, documenting constraints
and progress in expanding the role of women in science
and technology;
l monitor the implementation and document best practices
and lessons learned through impact assessment and
evaluations;
0 ensure an appropriate representation of women in
national, regional and international policy and decision-
making bodies and forums;
l establish an international network of women scientists;
l continue to document the contributions of women in
science and technology.
To sustain these initiatives, governments should create
appropriate mechanisms where they do not yet exist,
to propose and monitor introduction of the neces-
sary policy changes in support of the attainment of
these goals.
For further information, please contact:
g.oldham@btinternet.com
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